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♦On  State  Horticultural  Department  Work. 

The  Station  is  located  on  the  B.  &  0.  R.  R.  and  City  &  Suburban  Electric  Car 

Line,  eig^ht  miles  north  of  Washington,  D.  C. 

Bell  Telephone— Hyattsville  4  R. 

Visitors  will  be  welcome  at  all  times,  and  will  be  given  every  opportunity 
to  inspect  the  work  of  the  Station  in  all  of  its  departments. 

The  Bulletins  and  Reports  of  the  Station  will  be  mailed  regularly,  free  of 
charge  to  all  residents  of  the  State  who  request  it. 

address: 
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LETTER  OF  TRANSMITTAL. 

To  His  Excellency,  Edwin  Warfield, 

Governor,  and  President  of  the  Board  of  Trustees, 
Annapolis,  Md. 

Sir: — In  accordance  with  the  provisions  of  Section  No.  3,  of  the 
Act  of  Congress,  approved  March  2,  1887,  *To  Establish  Agricultural 
Experiment  Stations,"  etc.,  I  have  the  honor  to  transmit  the  Twen- 
tieth Annual  Report  of  the  Maryland  Experiment  Station  for  the 
fiscal  year  ending  June  30,  1907. 

Very  respectfully  yours, 

H.  J.  PATTERSON, 

July,  1907.  Director  of  the  Experiment  Station. 
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Report  on  the  Work  and  Expenditures  of  The  Mary- 
land Agricultural  Experiment  Station. 


FOR  THE  YEAR   ENDING  JUNE,  1907. 


BY  H.  J.  PATTERSON,  Director. 


To  the  Honorable  Board  of  Trustees  of  the 

Maryland  Agricultural  Experiment  Station. 

Gentlemen  : — I  again  have  the  honor  and  privilege  of  presenting 
my  annual  report  concerning  the  work,  condition  and  needs  of  the 
institution  under  your  charge.  • 

The  past  year  has  marked  a  broadening  of  the  scope  of  the  work 
of  the  Station,  and  a  general  increase  in  its  activities,  which  it  is  hoped 
will  have  an  important  bearing  upon 'the  agriculture  of  our  State.  The 
continued  approval  of  the  Station's  efforts  by  the  agricultural  public 
is  a  reasonable  assurance  that  our  work  is  regarded  as  helpful. 

The  condition  of  the  Station  and  its  equipment  is  in  the  main 
gratifying  and  satisfactory  to  the  Station  workers ;  yet  it  is  to  be  said 
that  this  institution  is  relatively  in  its  infancy,  and  still  in  the  process . 
of  development,  and  therefore  real  needs  exist,  which  must  be  sup- 
plied if  there  is  to  be  progress  in  efficiency  and  completeness  of  equip- 
ment and  organization. 

STATION  STAFF. 

The  policy  adopted  by  your  board  during  the  past  year  with  ref- 
erence to  the  graduation  of  the  salaries  of  Station  officers  and  assist- 
ants will  certainly  be  a  great  help  in  the  procuring  and  holding  of 
desirable  investigators,  and  the  placing  of  the  work  on  a  higher  and 
more  staple  basis.  This  policy  will  also  do  much  toward  maintaining 
the  interest  of  farmers  in  our  work,  and  in  inspiring  their  confidence. 


VI 

CHANGES  IN  feTATlON  STAFF. 

During  the  past  year  the  following  changes  -in  Station  staff  have 
occurred:    '        - 

Mr.  William  N.  Hutt,  who  had  served  as  horticulturist  for  two 
years,  resigned  November  i,  1906,  to  accept  a  similar  position  in  North 
Carolina.  This  vacancy  was  filled  by  the  appointment  of  C.  P.  Qose, 
M.  S.,  who  entered  upon  his  duties  January  i,  1907.  Mr.  Qose 
graduated  at  the  Michigan  Agricultural  College  in  1895.  After  gradua- 
tion he  spent  some  time  in  practical  horticultural  work  in  Michigan 
and  California,  and  was  assistant  horticulturist  at  the  Geneva  (N.  Y.) 
Station  and  horticulturist  of  the  Utah  and  Delaware  Stations. 

Mr.  P.  M.  Novik,  of  Cornell  University,  was  appointed  to  the 
new  assistantship  in  horticulture,  and  entered  upon  his  duties  in 
August,  1906. 

The  position  of  Dairy  Husbandman,  which  had  been  vacant  for 
.some  months,  was  filled  September  i,  1906,  by  the  appointment  of  Mr. 
C.  W.  Melick,  a  graduate  of  the  University  of  Nebraska. 

The  position  of  Assistant  Poultryman  was  filled  December  i,  1906^ 
by  the  appointment  of  Mr.  C.  L.  Opperman,  of  Cornell  University, 
who  had  also  been  connected  with  the  poultry  departments  of  the 
Michigan  and  Iowa  Experiment  Stations. 

January  i,  1907,  Mr.  W.  T.  L.  Taliaferro  discontinued  his  work 
with  the  Experiment  Station,  so  as  to  devote  all  his  time  to  the  College 
work.  This  vacancy  was  provided  for  by  the  appointment  of  V.  M. 
Shoesmith,  B.  S.,  a  graduate  of  the  Michigan  Agricultural  College*  in 
1901,  and  who  had  been  Associate  Agronomist  at  the  Kansas  Experi- 
ment Station  since  graduation. 

Mr.  E.  O.  Garner,  who  had  filled  the  position  of  Superintendent 
of  the  Farm  and  Labor  efficiently  and  very  satisfactorily  for  eight 
years,  resigned  January  i,  1907.  Mr.  Gamer's  resignation  was 
prompted  by  his  desire  to  return  to  his  family  and  farm  in  Carroll 
County,  and  his  feeling  that  the  duties  of  the  position  here  were  too 
arduous  for  a  man  of  his  years.  This  resignation  was  accepted  by 
the  board  with  much  regret,  and  the  position  filled  by  the  appointment 
of  Mr.  E.  H.  Brinkley,  who  had  occupied  this  same  position  previous 
to  Mr.  Gamer's  appointment. 

Mr.  Raymond  Outwater,  Assistant  Chemist,  died  February  9, 
1907,  and  this  vacancy  was  filled  by  the  appointment  of  Mr.  L.  W. 
Fetzer,  Ph.  D.,  of  New  York,  and  a  graduate  of  Munich,  Germany. 

Mr.  M.  N.  Straughn,  who  had  been  with  the  Station  for  several 
years,  resigned  March  i,  to  accept  a  position  with  the  United  States 
Department  of  Agriculture,  in  charge  of  their  sweet  com  investiga- 
tion. This  vacancy  was  filled  by  the  appointment  of  Mr.  J.  J.  T. 
Graham,  a  graduate  of  this  College,  class  of  1906,  who  will  enter  upon 
bis  duties  July  i.  1907. 

Mr.  O.  C.  Gibbs,  clerk,  resigned  March  i,  to  accept  a  clerkship  in 
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the  United  States  Navy  Department.    This  vacancy  was  filled  by  the 
appointment  of  Mr.  Allan  Park  Davidson,  of  Carroll  County. 

The  plan  adopted  one  year  ago  for  the  division  af  time  of  Col- 
lege and  Station  men  has  proved  satisfactory,  and  should  be  continued. 

PUBLICATIONS. 
The  following  is  a  list  of  the  publications  issued  during  the  year : 

Bulletin  No.  no— September,  1906— Investigations  on  the  Liming 
of  Soils,  by  H.  J.  Patterson,  pp.  i  to  56. 

Bulletin  No.  Ill— October,  1906— Oyster  Shell  Scale,  by  T.  B. 
Symons,  pp.  57  to  70. 

Bulletin  No.  112 — November,  1906 — Treating  San  Jose  Scale,  by 
T.  B.  Symons  and  A.  B.  Gahan,  pp.  71  to  88. 

Bulletin  No.  113 — December,  1906— Tomato  Investigations,  by 
T.  H.  White  and  W.  R.  Ballard,  pp.  89  to  112. 

Bulletin  No.  114 — ^January,  1906— Fertilizer  Experiments  with 
Different  Sources  of  Phosphoric  Acid,  by  H.  J.  Patterson,  pp.  113 
to  144. 

Bulletin  No.  115 — February,  1907 — The  Control  of  Insect  Pests 
and  Diseases  of  Maryland  Crops,,  by  J.  B.  S.  Norton  and  T.  B.  Symons, 
pp.  145  to  208. 

Bulletin  No.  116 — March,  1907 — Marketing  Fruit  and  Truck 
Crops,  by  William  N.  Hutt,  pp.  209  to  257. 

Bulletin  No.  117 — April,  1907 — Molasses  Stock  Feeds,  by  H.  J. 
Patterson  and  R.  Outwater,  pp.  259  to  290. 

Bulletin  No.  118 — June,  1907 — ^Alfalfa  Growing  in  Maryland,  by 
C.  W.  Nash,  pp.  291  to  314. 

Bulletins  Nos.  no  to  114  have  been  mailed  to  the  names  on  the 
General  mailing  list;  Nos.  115  and  116  to  the  names  on  the  Horticul- 
tural mailing  list;  Nos.  117  and  118  to  the  Dairy  mailing  list. 

MAILING  LIST. 

The  growth  of  the  mailing  list,  though  not  as  rapid  as  at  some 
times  in  the  past,  has  continued  steadily  during  the  year.  The  num- 
ber of  names  on  the  list  now  is  as  follows : 

1.  General  List  of  Maryland  Farmers 22,000. 

2.  Horticultural  List 5,000. 

3.  Tobacco  Growers'  List 3,000. 

4.  Creamery  Patrons*  List 1,000. 

5.  Milk  Shippers'  List • r,ooo. 

6.  Newspapers  in  Maryland 420. 

7.  Agricultural  Papers  * 220. 

8.  Libraries i 100. 

9.  Farmers'  Clubs  in  Maryland 35. 
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la  Maryland  Granges 60. 

11.  Fertilizer  Manufacturers 125. 

12.  Farmers  of  Other  States 2,000. 

13.  Experiment  Station  Officers  and  Workers 1,200. 

14.  Foreign  List 180. 

All  publications  are  mailed  to  the  Newspaper,  Agricultural  papers, 
Libraries,  Experiment  Station  workers  and  Foreign  lists. 

BUILDINGS. 

The  total  amount  which  this  Station  has  invested  in  buildings  is 
only  about  $28,000,  which  includes  four  houses  for  laborers.  This  is 
much  less  than  is  frequently  appropriated  in  many  States  for  a  build- 
ing for  a  single  department,  and  less  than  one-fifth  what  many  States 
are  spending  on  their  main  building  for  use  in  agricultural  investiga- 
tion or  instruction.  In  general,  it  would  seem  to  me  that  the  policy 
of  giving  money  for  work,  rather  than  building,  when  only  a  limited 
amount  is  available,  is  much  wiser  than  to  give  money  for  building 
without  anything  to  maintain  them  with.  I  am  convinced  that  in 
many  cases  top  much  stress  has  been  placed  on  the  value  of  the  build- 
ing, and  not  enough  upon  the  character  of  work  being  performed. 
Many  of  our  young  men  think  that  elaborate  equipments  and  buildings 
are  absolutely  essential  for  investigations,  and  are  forgetful  that  some 
of  the  greatest  scientists  have  conducted  their  work  in  attics  and 
cellars,  and  some  of  the  most  lasting  discoveries  have  been  made  with 
home-made  improvised  apparatus.  While  mindful  of  all  of  these  con- 
ditions, yet  I  do  appreciate  that  the  public  looks  for  something  larger, 
more  elaborate  and  substantial  than  is  found  in  most  of  our  structures, 
and  that  a  good,  well-appointed  building  seems  to  add  dignity  to  the 
institution,  and  aids  in  commanding  respect. 

Taking  all  into  consideration,  I  would  recommend  that  your  board 
take  some  steps  in  the  near  future  to  provide  such  buildings  as  will 
be  required  by  the  development  of  our  work.  If  it  is  not  possible  or 
feasible  to  get  a  large  amount  at  any  one  time,  then  to  outline  a 
schedule,  which  can  be  properly  provided  for,  and  to  be  carried  out 
gradually  through  a  series  of  years,  and  thus  be  able  to  meet  the 
emergencies  in  a  substantial  way,  as  the  work  grows. 

A  scheme  for  a  general  agricultural  building  for  both  instruction 
and  investigation  might  be  possible,  yet  would  require  more  outlay  at 
once  than  the  having  of  one  department  at  a  time. 

The  new  barn  and  green-houses  provided  for  last  year  are  now 
in  course  of  erection,  and  will  probably  be  ready  for  occupancy  by  the 
middle  of  the  summer,  or  early  fall. 

The  hollow  cement  block-house  has  been  completed,  and  is  proving 
very  satisfactory.  It  cost  about  25  per  cent,  more  than  frame  con- 
struction, but  is  much  more  substantial,  and  presents  a  nicer  appearance. 
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INVESTIGATIONS. 

The  investigations  which  have  been  completed  or  advanced  suf- 
ficiently to  make  a  report  of  progress  on  are  covered  in  the  list  of 
publications  issued  during  the  year. 

The  following  is  a  list  of  the  investigations  being  pursued  by  the 
different  departments: 

AGRONOMY. 

The  work  of  this  deparment  was  under  the  direction  of  Mr. 
W.  T.  L.  Taliaferro  up  until  January  i,  1907,  when  he  gave  up  his 
Experiment  Station  work,  so  as  to  devote  his  entire  time  to  his  College 
duties.  On  January  i  this  department  was  placed  in  charge  of  Mr. 
V.  M.  Shoesmith.    The  work  in  progress  at  present  is  as  follows : 

I.     Corn  Experiments. 

(a)  Breeding  of  Leaming  and  Munnikhuysen  Corns,  including 
a  plan  for  the  introduction  of  new  blood  into  the  breeding  plots. 

(b)  Testing  of  the  degree  of  inbreeding  or  close  breeding,  which 
may  be  safely  practiced. 

(c)  Variety  tests;  23  varieties  of  corn  are  being  grown  at 
present  on  the  Station  farm,  and  co-operative  tests  with  five  farmers 
in  different  parts  of  the  State. 

2.     Cow-PEAS. 

(a)  A  study  of  the  crop  with  reference  to  the  improvement  of 
the  plant  for  Maryland  conditions. 

(b)  A  study  of  the  methods  of  harvesting  and  threshing  cow- 
pea  seed. 

3.     Alfalfa  Experiments. 

(a)  Breeding. 

(b)  Testing  seed  from  different  sources. 

(c)  Fertilizer  tests. 

(d)  Methods  of  the  preparation  of  seed-beds. 

(e)  Cutting  experiments. 

(f)  Culture  experiments. 

4.     Clovers — Experiments   with    Red.   Mammoutit^   Alsike   and 

White  Clovers. 


(a)  Breeding  experiments. 

(b)  Test  of  seed  from  different  sources. 


Wheat  Experiments. 

(a)  Improvement  by  selection. 

(b)  Improvement  by  breeding. 

Some  preliminary  work  is  being  done  looking  toward  the  taking 
up  of  new  lines  of  work,  and  plans  are  being  devised  for  the  enlarging 
of  the  facilities  and  equipment  for  this  department,  so  as  to  enable  the 
work  to  be  produced  and  pushed  forward  with  more  rapidity. 

BOTANICAL  DEPARTMENT. 

The  usual  investigations  of  cases  of  plant  diseases  arising  from 
time  to  time  have  been  made,  and  information  with  reference  to  the 
same  have  been  given  either  by  personal  interviews  or  by  letter.  Many 
weeds  and  plants  have  been  identified  and  named  for  farmers,  and 
numerous  samples  of  seeds  tested  as  to  purity  and  vitality. 

Investigations  are  now  in  progress  on  the  diseases  of  clover 
and  alfalfa,  and  a  detailed  study  is  being  made  of  the  weeds  of  the 
State  and  "methods  of  destroying  the  same. 

CHEMICAL  DIVISION. 

The  work  in  this  department  is  mainly  a  continuation  of  the 
investigations  outlined  in  the  Eighteenth  Annual  Report,  and  caring 
for  the  general  analytical  work  of  the  different  departments,  and  the 
miscellaneous  samples  which  come  in  for  examination. 

DAIRY  DIVISION. 

The  principal  work  in  this  division  during  the  year  has  been  con- 
fined to  a  study  of  physical  and  chemical  constituents  which  affect  the 
food  value  of  milk  and  determining  just  what  effect  each  factor  has 
on  digestion. 

Some  studies  have  been  made  on  the  flavors  of  milk  and  the  con- 
ditions which  influence  their  development. 

DEPARTMENT  OF  ENTOMOLOGY. 

The  past  year,  owing  to  extreme  climatic  conditions,  was  rather 
adverse  to  the  conducting  of  several  experiments  that  had  been  pre- 
viously planned.  An  attempt  will  be  made  to  either  duplicate  or  carry 
out  the  original  plans  this  year.  The  following  may  be  stated  as  the 
lines  of  work  in  progress  or  planned: 

1.  An  investigation  of  the  life  history,  habits  and  most  effective 
means  of  control  of  the  Peach  Scale  (Eulecanium  Nigro-faciatum). 

2.  An  investigation  and  study  of  the  green-house  pests  of 
Maryland. 

3.  A  study  of  the  life  history  and  experiments  with  different 
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treatments  for  the  control  of  the  Scurfy  Scale  (Chionasphis  Furfura). 

4.  Testing  different  treatments,  and  studying  the  life  history  of 
the  codling  moth  (Carpocapsa  Pomonella). 

5.  Testing  different  mixtures  and  devices  as  preventatives  for 
the  peach  tree  borer,  in  co-operation  with  the  Bureau  of  Entomology, 
United  States  Department  of  Agriculture. 

6.  Experiments  testing  various  spray  solutions  for  the  San  Jose 
scale. 

7.  Experiments  on  fumigation  of  nursery  trees  with  hydrocyanic 
acid  gas :  also  testing  various  strengths  of  the  gas  on  peach  buds. 

8.  Experiments  with  different  materials  for  the  control  of  the 
Woolly  Aphis  in  nurseries. 

MOSQUITO  WORK. 

A  mosquito  survey  of  the  State  has  been  commenced  by  this 
department,  but  lack  of  funds  has  prevented  its  progress  and  comple- 
tion. There  is  great  need  in  the  State  for  vigorous  work  in  mitigating 
this  dreaded  pest. 

Not  only  should  efforts  be  exerted  in  the  low  and  marshy  areas, 
but  also  in  all  the  small  towns  of  the  State  where  negligence  as  to 
breeding  places  of  the  pest  abound. 

It  is  pleasing  to  note  here  the  results  of  the  agitation  from  many 
sources  on  this  subject  in  Baltimore  City,  in  which  vicinity  most  of 
the  work  conducted  by  this  department,  and  published  in  Bulletin  No. 
109,  of  this  Station,  was  done.  There  is  now  an  ordinance  in  force 
requiring  that  breeding  places  of  the  mosquito  be  destroyed,  and  a 
penalty  for  those  persons  responsible  for  neglect.  These  requiremente 
should  be  extended  to  all  parts  of  the  State,  and  this  department  should 
be  vested  with  the  powers  for  a  rigid  enforcement  of  same. 

SPRAYING  DEMONSTRATIONS 

The  conducting  of  spraying  demonstrations  in  different  parts  of 
the  State  have  been  found  to  be  producing  the  best  results  in  arousing 
interest  among  farmers  to  the  importance  of  such  practice.  While 
this  phase  of  the  work  has  been  as  yet  confined  to  treating  of  orchard 
trees  for  the  control  of  the  San  Jose  scale,  it  is  hoped  to  extend  the 
work  in  the  treatment  of  injurious  insects  attacking  other  horticultural 
and  agricultural  crops.  Several  of  the  above  demonstrations  have  been 
conducted  the  past  winter  and  spring,  all  of  them  being  well  attended 
by  the  farmers  in  the  vicinity.  The  practical  work  of  making  and 
applying  a  given  remedy  seems  to  more  forcibly  appeal  to  those 
present  than  a  verbal  description  of  the  operation. 

SAN  JOSE  SCALE. 

It  is  a  source  of  satisfaction  to  report  the  decidedly  improving 
condition  as  regards  the  infestation  of  this  insect  in  the  majority  of 
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orchards  in  the  State.  Among  the  progressive  orchardists  this  insect 
is  now  looked  upon  as  one  that  can  be  easily  controlled  by  the  applica- 
tion of  the  proper  remedies.  There  are  many  small  orchardists  and 
even  large  vicinities  in  some  parts  of  the  State  where  negligence  in  the 
control  of  the  insect  is  very  apparent.  This  is  especially  true  in  the 
small  towns  of  the  State.  The  Osage  Orange  Hedge  is  now  no  doubt 
a  most  serious  menace  in  the  distribution  of  the  insect  Active  meas- 
ures must  be  taken  by  the  department  in  the  future,  requiring  the 
treatment  of  such  hedges  all  over  the  State. 

PUBLIC  SPRAVER- 

The  inauguration  of  a  public  spraying  apparatus  by  the  depart- 
ment this  past  spring  to  meet  the  demands  of  citizens  of  the  small 
towns  has  been  very  successfully  conducted,  considering  the  circum- 
stances under  which  it  has  operated.  This  is  probably  the  first  public 
sprayer  ever  conducted  by  a  State  Department.  It  was  found  that  a 
public  sprayer  can  be  made  self-supporting,  when  properly  conducted, 
without  making  excessive  charges  for  work  done,  and  that  the  same 
is  hailed  with  much  satisfaction  by  the  citizens  of  small  towns,  or 
those  who  have  a  small  number  of  trees,  requiring  treatment. 

ORCHARDS    AND    NURSERY    INSPECTION. 

The  usual  amount  of  inspection  of  orchards,  nurseries,  etc.,  has 
been  conducted,  and  considerable  new  territory  covered. 

HORTICULTURAL  DEPARTMENT. 

Experimental  work  in  progress  January,  1907. 

1.  Asparagus  fertilizers,  begun  spring  1904;  20  plots,  each  one- 
hundredth  acre,  located  south  of  apple  orchard. 

2.  Permanent  sweet  potato  plots,  begun  1902;  sweet  potatoes 
planted  every  year  since;  three  plots,  32'  by  67'.  (i)  Manure  lot; 
(2)  nothing;  (3)  commercial  fertilizer,  located  north  of  asparagus  bed. 

3.  Series  C;  10  plots  east  of  experimental  orchard,  begun  spring 
1904J  fertilizer  tests  on  vegetables;  organic  vs.  inorganic  and  stable 
manure. 

4.  Experimental  apple  orchard.    Cover  crops,  begim  1900. 

5.  Series  A ;  fertilizer  tests  begun  1902.  Com.  Pert.  vs.  manure 
and  green  crops.    Economic  methods  of  application  to  vegetables. 

6.  Series  B ;  fertilizer  tests  begun  1903  (same  as  No,  5). 

7.  Block  6;  variety  test  gooseberries  and  currants. 

8.  Block  7 ;  variety  test  raspberries  and  blackberries. 

9.  Strawberry  mulching  test,  begun  1901  (Block  4,  1907). 

10.  Variety  test  strawberries,  plot  by  Director's  house. 

11.  Orchard  back  of  President  Silvester's  house,  planted  1897. 
Varieties  of  apples,  dwarf  and  standard  pears. 
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12.  Vineyard,  south  of  College.    Variety  test  and  training  exp., 
begun   1903. 

13.  Variety  plum  orchard,  south  of  College.    Planted  1903. 

14.  Variety  cherry  orchard,  south  of  College.    Planted  1903. 

15.  Variety   apples,   crab   apples   and   nuts,   south   of   College. 
Planted  1903-1905. 

16.  Orchard  for  student  work,  planted  1902.     Variety  applies, 
with  variety  as  fillers. 

17.  Apple  orchard,  southwest  College;  four  varieties  grafted  on 
Paradise,  Standard  and  French  stock.    Planted  1906. 

18.  Variety  potato  tests.    EflFect  of  time  of  harvesting  and  cold 
storage  on  seed. 

19.  Pear  breeding,  begun  1905. 

20.  Strawberry  breeding,  begun  1898;  selection  from  seedlings. 

21.  Test  of  flowering  plants,  begun  1906. 

22.  Variety  test  of  tomatoes. 

23.  Green-house  experiments. 

Rotation  of  crops,  chrysanthemums,  lettuce,  cucumbers. 

Solid  bed  vs.  benches. 

Application  of  phosphates  in  diflFerent  forms  as  aflFecting 

soil  continuously  used. 
Test  of  cover  crop  soils. 
Fertilizer  in  solution  for  chrysanthemums. 
Surface  vs.  sub-irrigation  with  carnations  and  lettuce. 
Carnation  breeding;  selection  from  seedlings. 
EflFect  of  fertilizers  on  stiflFness  of  stems  of  carnations, 

begun    1904. 
Continuing  the  vigor  of  carnations  by  cuttings  made  from 

side  shoots,  main  branches  and  piped  cuttings. 
Fertilizers  on  violets. 
Soil  and  fertilizers  for  primulas. 
Variety  test  of  geraniums. 

24.  Crops  for  young  orchards,  E.  P.  Cohill's,  Hancock,  Md. 

25.  Variety  peach  orchard,  E.  P.  Cohill's,  Hancock,  Md. 

26.  Variety  peach  orchard,  W.  F.  Allen's,  Salisbury,  Md. 

NEW  WORK  OF   I907. 

1 .  Introduction  of  the  hardiest  of  the  Persian  walnuts  for  Mary- 
land. A  survey  of  the  present  status  of  walnut  growing  in  the  State, 
with  a  view  of  publishing  a  bulletin  on  this  subject  next  winter. 

2.  Spraying  with  diflFerent  strengths  of  Bordeaux  mixture  on 
apples  at  the  Experiment  Station  and  at  E.  P.  CohilFs. 

3.  Apple  Breeding,  to  originate  a  variety  earlier  than  any  we 
now  have,  especially  a  red  variety.  Also  to  obtain  a  very  late  good 
quality  red  apple. 

4.  Pear  breeding. 

Planting  a  dwarf  pear  and  dwarf  apple  orchard  for  the  plant- 
breeding  work. 
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6.  Growing  of  forestry  seedlings. 

7.  Growing  mushrooms ;  a  list  of  varieties  and  different  kinds  of 
spawn ;  also  different  times  of  spawning  the  same  house. 

8.  Cultivation  of  artichokes. 

9.  Introduction  and  improvement  of  the  paw-paw. 

10.  Introduction  of  timber  trees  from  California. 

11.  New  raspberry  plantations;  test  distances  apart  of  planting 
and  pruning  and  training. 

12.  Treatment  of  soils  with  fertilizers  and  otherwise,  as  affect- 
ing late  cabbage. 

13.  Effect  of  fertilizers  on  the  structure  of  plants. 

14.  Copper  sulphate  on  plants;  can  copper  sulphate  in  very  weak 
solution  cause  a  plant  to  become  immune  to  disease. 

15.  ^  Determining  the  life  of  apple  pollen. 
16. '  Rooting  apple  cuttings. 

17.  Gooseberry  and  currant  commercial  fertilizers  vs.  hog 
manure. 

18.  Variation  in  plants  by  excess  of  food  fertilizers  in  various 
forms. 

19.  Test  of  blight-proof  muskmelons. 

20.  Tests  of  foreign  vegetable  seeds  and  potatoes. 

POULTRY  INVESTIGATIONS. 

This  is  a  new  department  of  the  Station,  now  only  about  six 
months  old,  but  one  that  probably  will  appeal  to  more  people  than 
any  other,  for  practically  every  farm  and  every  village  and  suburban 
place  has  some  interest  in  poultry.  In  the  past  five  years  the  value 
of  poultry  products  in  Maryland  has  increased  over  a  million  dollars. 
With  this  rapid  growth  has  come  a  demand  for  information  relative 
to  the  poultry  business  in  its  various  phases,  such  as  equipment,  incu- 
bation, breeding,  feeding,  etc. 

There  is  much  need  for  some  definite,  economic  information  on 
these  points.  It  certainly  is  not  a  good  commercial  proposition  to 
spend  ten  dollars  for  pen  for  housing,  if  75  cents  will  do  just  as  well. 
The  average  loss  at  present  in  hatching  and  raising  chickens  to  a 
table  size  represents  about  75  per  cent,  of  the  eggs  set,  and  makes  a 
chicken,  when  out  of  the  shell,  cost  about  12  cents  each.  Certainly 
this  should  not  be,  and  offers  an  important  field  for  investigation. 

During  the  month  of  January  the  Department  secured  100  White 
Leghorn  pullets.  From  this  flock  over  700  chicks  have  been  hatched, 
which  will  be  used  for  experimental  work.  Several  experiments  have 
been  planned  and  outlined,  and  will  be  started  as  early  as  possible. 

The  lines  of  work  to  be  taken  up  are  as  follows : 

(a)  A  careful  study  of  the  different  types  of  poultry  houses,  to 
determine  as  far  as  possible  which  one  is  best  adapted  to  Maryland's 
climate.  Careful  records  of  the  egg  production,  health  of  the  fowls, 
amount  of  food  consumed,  hatchability  of  the  eggs,  etc.,  will  be  kept 
for  each  separate  pen. 
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(b)  Breeding  of  Barred  Plymouth  Rocks  for  egg  production. 

(c)  A  series  of  experiments  will  be  started  in  the  near  future 
to  determine,  if  possible,  the  reason  for  low  percentage  of  chicks 
hatched  in  machines;  also  why  we  find  large  numbers  of  fully-devel- 
oped chicks  dead  in  the  shell,  etc. 

(d)  The  feeding  of  different  rations  for  egg  production  will  be 
carefully  studied. 

VETERINARY  DEPARTMENT. 

The  scope  of  the  Veterinary  Department  of  the  Station  was  greatly 
broadened  during  the  year  through  the  allotment  of  more  time  and 
increased  fjacilities  for  work. 

Tuberculosis: — In  continuing  the  work  upon  tuberculosis  and 
tuberculosis  immunization  in  cattle  there  have  been  a  number  ,of  tuber- 
culosis tests  conducted,  of  which  the  same  shows  interesting  results. 
In  a  lot  of  five  registered  cattle,  four  (80  per  cent.)  reacted ;  in  a  lot  of 
16  grades  principally,  eleven  (68%  per  cent.)  reacted;  in  a  lot  of 
52  mixed  breeds  and  grades,  thirteen  (25  per  cent.)  reacted. 

These  represented  average  herds,  and  it  is  believed  that  they 
show  the  probable  extent  of  tuberculosis  existing  among  dairy  cattle 
of  Maryland. 

The  condition  is  serious,  as  aflFecting  the  dairy  industry,  and  as 
a  result  of  the  recent  agitation  and  legislation  upon  matters  of  pure 
food  and  meat  inspection  tends  to  produce  an  undesirable  reaction 
within  the  confines  of  the  State.  Animals  which  under  old  conditions 
would  have  found  their  way  to  the  abattoirs  after  reaction  to  the 
tuberculosis  test  are  now  apt  to  be  bartered  about,  and  many  eventually 
return  to  the  dairies  for  further  milk  production.  This  matter  has 
already  been  noted  by  the  State  Board  of  Health  and  the  State  Live 
Stock  Sanitary  Board,  and  they  both  are  alive  to  the  necessity  for 
remedial  measure^.  Our  Station  should  be  prepared  to  assist  in  this 
matter  as  a  safeguard  both  to  the  public  health  and  to  the  welfare  of 
the  dairy  man.  It  is  our  function  to  foster  the  industry,  rather  than 
to  depress  it,  and  it  appears  that  we  have  a  double  duty  and  a  delicate 
duty  in  the  matter  of  tuberculosis  regulation. 

Tuberculosis  in  hogs  has  enormously  increased  in  proportion  to 
the  number  of  creameries  established,  and  cream  separators  employed 
on  the  farms.  This  has  been  observed  throughout  the  country,  and 
Maryland  is  not  an  exception. 

Bovo- vaccinations  have  been  made  at  eight  different  farms  in 
the  State,  upon  sixty-seven  calves  ranging  from  two  weeks  to  six 
months  of  age.  No  ill  effects  have  been  observed  from  its  use  in  any 
case,  and  while  our  experiences  have  been  for  too  short  a  time  to  draw 
proper  conclusions,  yet  all  preliminary  work  completed  is  highly 
encouraging.  Two  Bovo-vaccinated  animals  are  being  subjected  tf> 
a  test  to  prove  the  duration  of  immunity  after  two  years  has  elapsed 
since  treatment,  and  test  will  be  concluded  in  a  few  weeks. 
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Leucoencephalitis  in  horses  appeared  in  three  sections  of  the  State 
during  the  year.  No  advances  were  made  in  determining  the  cause 
of  the  disease,  but  this  was  really  the  first  opportunity  offered  since  the 
report  on  the  disease  was  published,  to  confirm  the  work  published  in 
that  report.  The  results  of  post-mortem  examinations  at  each  of  the 
three  sections  visited  fully  confirms  the  work  previously  done,  and, 
further  the  lesions  there  described  are  constant  in  all  cases  dying  with 
this  disease. 

A  careful  and  thorough  trial  of  anti-streptococcic  serum  was 
made  with  negative  results  in  every  case. 

Milk  Studies: — Leucocytes  and  pus  cells  in  milk,  together  with 
milk  production  studies  in  general,  have  been  made  during  the  year. 

The  Doane-Buckley  method  of  enumeration  of  cells  in  milk  was 
carefully  worked  over,  and  with  very  slight  modifications  gave  the 
most  consistent  results  in  comparison  with  other  recommended 
methods. 

Quite  a  number  of  features  developed  in  the  course  of  this  work, 
which  made  contradictory  the  accepted  theories  of  milk  production  and 
composition.    An  interesting  field  is  open  for  further  work. 

CO-OPERATION   AND   DEMONSTRATION   EXPERIMENTS. 

The  following  lines  of  work  are  being  conducted  in  co-operation 
with  the  United  States  Department  of  Agriculture. 

1.  Alfalfa  experiments. 

2.  Wheat  breeding. 

3.  Sugar  corn  breeding. 

4.  Study  of  the  effects  of  environment  on  the  sugar  contents  of 
sweet  corn. 

5.  Tobacco  investigations. 

6.  Preventatives  for  the  peach  tree  borer. 

7.  Study  of  the  effects  of  different  crop  rotations  on  the  main- 
tenance of  the  fertility  of  the  soil. 

In  addition  to  the  work  being  done  in  co-operation  with  the 
United  States  Department  of  Agriculture  considerable  work  is  in 
progress  in  different  parts  of  the  State  in  co-operation  with  farmers. 
This  work  has  been  covered  in  the  outlines  given  under  the  different 
departments. 

FINANCIAL  CONDITION. 

As  appears  from  the  report  of  the  Treasurer  the  finances  of  the 
Station  are  in  good  condition,  and  the  year's  work  has  been  carried 
on  within  the  funds  available,  and  small  balances  remain.  It  has  been 
the  general  policy  of  this  institution  to  run  on  practically  a  cash 
basis,  and  contract  no  debts  that  cash  was  not  on  hand  to  meet  at 
once.  All  bills  are  settled  in  full  at  close  of  each  month,  and  where 
discounts  are  allowed  for  cash  in  five  to  ten  days  they  were  availed  of. 
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With  the  improvements  in  the  character  of  work  of  all  of  the 
departments;  and  the  general  expansion  which  has  been  taking  place 
during  the  past  year,  the  expenses  have  increased  very  materially. 
The  increased  cost  of  labor  and  all  materials  has  also  added  consid- 
erable to  the  usual  calls  for  money.  While  larger  amounts  of  money 
could  be  efficiently  and  profitably  used,  it  is  felt  that  the  constituency 
of  the  Station  should  be  given  convincing  evidence  that  the  increase 
with  which  we  were  favored  by  the  last  legislature  is  being  used  to 
g-ood  advantage  before  asking  for  any  further  endowment.  Conse- 
quently, it  is  recommended  that  the  legislature  be  asked  to  continue 
the  appropriation  received  during  the  past  two  years  for  the  next 
two,  and  this  will  be  absolutely  necessary  to  continue  our  poultry 
investigrations,  and  provide  for  the  printing  of  our  bulletins  in  as  large 
editions  as  are  required  to  meet  the  demands. 
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HATCH  FUND. 

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 

ACCOUNT  WITH  THE  UNITED  STATES 

APPROPRIATION. 

Dr. 
1907. 

To  receipts  from  the  Treasurer  of  the  United  States, 
as  per  appropriations  for  the  fisqal  year  ended  June  30, 
1907,  as  per  Act  of  Congress  March  3,  1887 $15,000  00 

Cr. 

June  30,  By  Salaries $7,774  95 

"  Labor  2,386  40 

"  Publications   976  24 

"  Postage  and  Stationery 326  09 

"  Freight  and  Express I94  83 

'*  Heat  and  Light 475/1 

"  Chemical  Supplies   21  95 

"  Seeds,  Plants  and  Sundry  Supplies 418  96 

"  Fertilizers 262  50 

"  Feeding  Stuffs  349  55 

"  Library 289  49 

"  Tools,  Implements  and  Machinery 516  04 

"  Furniture  and  Fixtures 107  95 

"  Live  Stock 462  50 

"  Traveling  Expenses 229  51 

"  Contingent  Expenses 31  58 

"  Buildings  and  Repairs I75  75 

Total  $15,000  00 

The  above  is  a  true  copy  irom  the  books  of  this  office. 

(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station. 
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ADAMS  FUND. 

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION 
ACCOUNT  WITH  THE  UNITED  STATES 
APPROPRIATION. 


IN 


Dit 
1907. 

June  30,  To  receipts  from  the  Treasurer  of  the  United 
States,  as  per  appropriations  for  the  fiscal  year  ended  June 
30,  1906,  as  per  Act  of  Congress  March  16,  1906 $7,000  00 

Cr. 

1907. 

June  30,  By  Salaries $3,871  96 

"    Labor  849  25 

"    Postage  and  Stationery 16  78 

"     Chemical  Supplies  318  60 

"     Seeds,  Plants  and  Sundry  Supplies 73  86 

"     Feeding  Stuffs 362  00 

"    Library  36  77 

"     Tools,  Implements  and  Machinery 54  n 

"     Furniture  and  Fixtures , 12  00 

"     Scientific  Apparatus 966  93 

"    Traveling  Expenses 97  74 

"     Buildings  and  Repairs 350  00 


Total  $7,000  00 

The  above  is  a  true  copy  from  the  books  of  this  office. 

(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station. 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 

ACCOUNT  WITH  THE  STATE  OF  MARYLAND 

APPROPRIATION. 

1906.  Dr. 

June  30,  To  Cash  Balance $4»303  i7 

1907.  .    . 

June  30,  Receipts  from  the  State  of  Maryland  for  the 
fiscal  year  ending  September  30,  1906 $5,000  00 

$9,303  17 
1907.  Cr. 

June  20,  By  Repairs  to  Buildings $1,038  59 

**  Insurance 367  31 

"  Publications   i,554  57 

"  Exhibits 1,030  57 

"  Feeding  Experiments 1,942  65 

"  Tobacco  Experiments 78  36 

"  Poultry  Investigations  2,971  69 

'*  Demonstration  Work 3^5  9^ 

"  Balance  . .  .* 3  52 

Total   $9,303  17 

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 
ACCOUNT  WITH  THE  STATION  FARM. 

1906.  Dr. 

July  I,  To  Balance    ■ $21  4I 

1907. 

June  30,  To  Sales  of  stock  and  produce  since  July  i,  1906..     6,344  22 

$6,365  63 

1907.  .     Cr. 

June  30,  By  Labor  $  3,171  78 

"  Freight  and  Express  $     229  04 

"  Seeds,  Plants  and  Sundry  Supplies 662  61 

"  Feeding  Stuffs 2,000  00 

"  Live  Stock 295  00 

"  Contingent  Expenses 6  00 

"  Balance  I  20 

$5,182  63 
The  above  is  a  true  copy  from  the  books  of  this  office. 

(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station. 
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RESULTS  OF  EXPERIMENTS  ON  THE  LIMINQ  OF  SOILS. 


By  H.  J.  Patterson. 
PREFACE. 

The  experiments  reported  upon  in  this  bulletin  are  a  continuation 
of  those  given  in  Bulletin  No.  66,  issued  six  years  ago.  This  will 
make  the  final  report  upon  these  experiments  as  the  land  used  in  these 
tests  is  no  longer  available  for  use  by  the  Experiment  Station. 

In  addition  to  the  discussion  of  the  results  of  the  experiments 
there  will  be  appended  to  this  bulletin  some  general  information  on 
liming  soils  and  the  analyses  of  the  lime  and  limestone  made  at  this 
Station.  Some  of  this  matter  was  given  in  Bulletin  No.  66;  but  as 
the  supply  of  this  bulletin  was  exhausted  several  years  ago  and  the  de- 
mand for  the  information  still  continues  it  has  been  considered  ad- 
visable to  repeat  and  supplement  it  at  this  time. 

Experiment  No.  i. 

The  Results  of  Applications  of  Lime  on  the  Yields  of  a  Common 

Crop  Rotation. 

This  experiment  was  commenced  in  the  spring  of  1893  and  re- 
sults of  the  progress  reported  in  Bulletins  Nos.  56  and  66.  The  ob- 
ject of  the  experiment  was  to  note  the  effect  of  lime  on  a  rotation  of 
crops,  consisting  of  com,  wheat,  and  timothy  and  clover  for  two  years. 

There  were  two  plots,  containing  one-fourth  acre  each,  used  in 
this  experiment.  Plot  No.  i  received  two  applications  of  lime  in  the 
thirteen  years  during  which  the  test  ran.  The  first  application,  jf 
twenty  bushels  of  stone  lime  per  acre,  was  made  in  the  spring  of  1893 
previous  to  planting  the  land  to  corn,  and  the  second  application  of 
twenty-five  bushels  of  shell  lime  per  acre  was  made  in  the  spring  of 
1897.  Plot  No.  2  received  no  lime.  The  treatment  of  the  two  plots 
in  all  other  respects  was  exactly  the  same. 

The  following  commercial  fertilizers  and  manure  were  applied  to 
these  plots;  each  plot  receiving  exactly  the  same  quantity.     At  the 
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last  cultivation  of  the  corn  on  July,  1897,  crimson  clover  was  seeded. 
This  made  a  fair  stand  and  growth.  It  was  plowed  under  as  a  green 
manure  on  May  28th,  1898,  and  the  land  worked  down  and  then  har- 
rowed from  time  to  time  during  the  summer  preparatory  to  seedi.ig 
the  plots  to  wheat  on  September  29th,  1898.  There  were  400  lbs.  of 
commercial  fertilizer  per  acre  applied  at  the  time  of  seeding  the  wheat. 
The  fertilizer  was  made  up  as  follows: 

Dissolved  Phosphate  rock, 1200  Pounds. 

Bone  tankage.  (10%) 400       •' 

Nitrate  of  soda 100       " 

Muriate  of  potash, 300       " 

Total 2000       " 

This  would  average  approximately  as  follows: 

Phosphoric  acid 9f% 

Nitrogen, 2  % 

Potash, 71% 

The  plots  were  plowed  December  9th,  1901,  for  the  com  crop  of 
1902,  and  on  March  26th,  the  land  was  top-dressed  with  stable  ma- 
nure at  the  rate  of  ten  tons  per  acre.  This  manure  was  worked  into 
the  land  in  May  with  the  "Cutaway"  harrow. 

The  corn  was  harvested  and  removed  from  the  land  October  8tn, 
and  the  land  seeded  to  wheat  October  27th,  1902.  The  delay  in  seed- 
ing was  caused  by  wet  weather  and  the  low  wheat  yields  may  largely 
be  attributed  to  this  late  seeding.  The  following  fertilizer  was  drilled 
in  at  the  time  of  seeding  the  wheat : 

Dissolved  phosphate  rock, ^ 1400  Pounds. 

Dried  fish, 300       *' 

Nitrate  of  soda, 100       " 

Muriate  of  potash, 200       " 

Total 2000 

This  analyzed  approximately  as  follows: 

Phosphoric  acid, 10  to  11% 

Nitroeen, 2% 

Potash, 5% 

Corn  was  planted  in  rows  three  feet,  nine  inches  apart  and  one 
stalk  each  fifteen  inches  in  the  row. 

Wheat  was  seeded  at  the  rate  of  six  pecks  per  acre.  Timothy 
was  seeded  in  the  fall  at  time  of  seeding  the  wheat  at  the  rate  of  ?fx 
(6)  quarts  per  acre  and  clover  in  the  spring  at  the  rate  of  six  (6) 
quarts  per  acre. 

Results  of  Experiment  No.  i. 

The  results  of  this  experiment  are  set  forth  in  detail  in  Table  I. 
Page  4.  It  will  be  noted  that  crops  were  removed  from  the  piece  of 
land  each  year  except  in  1898;  when  a  crop  of  crimson  clover  was 
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grown  and  turned  under  as  green  manure.  The  crop  of  hay  for  1904 
was  harvested  and  was  a  fairly  good  crop,  but  the  weights  were  lost 
through  an  accident,  consequently  cannot  be  given ;  but  it  is  quite  cer- 
tain that  they  would  not  materially  change  the  results  or  the  con- 
clusions. 

In  estimating  the  relative  gains  produced  by  the  lime,  the  follow- 
ing values  were  placed  on  the  crops:  Com  at  40  cents  per  bushel ;  Com 
fodder  20  cents  per  Cwt. ;  Wheat  at  90  cents  per  bushel ;  Straw  at  20 
cents  per  Cwt.,  and  Hay  at  50  cents  per  Cwt. 

In  the  estimate  the  hay  from  the  limed  and  unlimed  plots  were 
rated  as  being  of  equal  value,  but  in  fact  the  hay  from  the  unlimed 
plot  was  of  very  much  poorer  quality  than  that  from  limed  plot. 

It  will  be  noted  in  every  case  that  the  limied  plot  gave  a  bet- 
ter yield  than  the  unlimed  one  and  that  the  average  net  return  was 
$4.50  per  acre  per  year.  While  this  may  seem  to  be  small  at  first,  yet 
when  applied  to  a  100  or  a  150  acre  farm  it  would  mean  from  $450.  to 
$600.  more  for  each  farm  annually. 

This  certainly  should  impress  all  persons  farming  land  that  re- 
quires lime  with  the  desirability,  in  fact,  the  necessity  of  its  use. 
If  only  one-fourth  of  the  cultivated  land  in  Maryland  would  show  a 
similar  response  to  the  use  of  lime  it  would  make  possible  an  annual 
increase  in  the  net  retums  from  the  farms  of  over  five  millions  dollars. 
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TABLE  I. 

Yield,  Relative  Gains  and  Profits  per  Acre  of  Limed  and  Unlimed Plots . 

(Size  of  plots,  one-fourth  acre— Duration  of  Experiment  1893  to  1905). 


Crop  and  Year. 


Plotl. 
Limed. 


Plot  2. 
Not  Limed. 


Gains  as  a  Result  of  Liming. 


5 


u  s 


5 


C 


11 


SSI       Yields. 

l^^l \ 

-S  I   .S      1  o  «   . 


Value  of  Increase. 


•g 


^ 


Com,  1893. 
*'  1897. 
"   1902. 


Total,  3  Crops  Com 


Wheat,  1894*. 

1899.. 

"   1903.. 


!              ■  jl 

21.4  I  220(1  ,  15.8  ,  1792  i'  5.6 

43.6  I  2015  26.0  i  1475  li  17.6 

57.0  I  5900  43.0  ^  5080  H  14.0 

122.0  10115  '  84.8  8347  i  37  2 


31.3  , I  22  8 

31.4  '  1014  I  22.5 
7.3  I  1040  .  4.7 


Tot'l  3  Crops  Wheat  70.0 


50.0 


,1  8.5 

768  H  8  9 

756  1  2.6 

,'  20.0 


Hay,  1895. 

*•  1896. 

'*  1900. 

"  1901. 

'*  1905. 


.:  2662    1391  ||. 

.1    756  j            I    360  . 

.    2000    ,    960  It. 

2440  1 178c>  11. 

.1  2300  I......'  1820  I  . 

1 I 


Total,  5  Crops  Haytl ;10158  | 6311 


408 
540 
820 

1768 


$14.88,  $3.54'$18.42 


246 
284 

530 


1271 
396 

1040 
660 
480 

3847 


$18,001  $1.06 


$19.06 


$19.23 


Total  profit  on  11  crops $56.71 

Cost  of  lime,  2  applications,  (45  bushels) 7.20 

Net  profit 49.51 

Profit  per  crop  per  acre 4.50 

♦Yield  of  straw  not  recorded. 
tYield  of  1904  hay  crop  lost. 
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Experiment  No.  2. 
Testing  the  Lasting  Effects  of  Different  Quantities  of  Lime. 

This  experiment  was  commenced  the  spring  of  1896.  A  report 
of  progress  of  the  experiment  was  made  in  Bulletins  Nos.  46,  56,  and 
66.  The  land  used  in  this  test  is  a  portion  of  College  Park  subdivi- 
sion and  is  situated  adjoining  and  east  of  the  Pike  and  north  of  Col- 
lege Avenue.  This  piece  of  land  is  a  stiff  clay,  and  inclined  to  wet. 
Previous  to  its  use  for  this  experiment  this  land  had  not  been  culti- 
vated for  a  number  of  years,  and  was  very  unproductive.  The  only 
growth  on  the  land  for  years  was  a  scanty  growth  of  dewberry  vines, 
sedge  grass,  and  golden-rod.  Very  little  vegetable  matter  had  accu- 
mulated owing  to  the  custom  of  annually  burning  off  the  tract. 

The  land  was  plowed  in  the  spring,  and  the  lime,  which  was 
slacked  by  means  of  water  to  a  powdery  condition  was  applied  by 
means  of  a  shovel  and  immediately  harrowed  into  the  soil.  The  o- 
tation  on  these  plots  consisted  of  corn  with  wheat  seeded  in  the  fall 
in  the  com  stubble  and  timothy  and  clover  seeded  in  the  wheat  and 
allowed  to  stand  for  hay  one  year. 

The  corn  was  planted  in  rows  three  feet,  nine  inches  apart  and 
one  stalk  each  fifteen  inches  in  the  row.  Wheat  was  seeded  at  :hc 
rate  of  six  pecks  per  acre,  with  six  (6)  quarts  of  timothy  per  acre  nt 
the  time  of  seeding  the  wheat  and  six  (6)  quarts  of  clover  seed  per 
acre  in  the  spring.  Aside  from  the  difference  in  the  quantities  of 
lime  applied  the  plots  were  treated  in  all  other  respects  exactly  alike. 
There  was  no  fertilizer  applied  to  the  corn,  but  commercial  fertiliz  *r 
was  drilled  in  with  the  wheat.  Each  plot  received  the  same  quantity 
of  fertilizer. 

For  the  1897  wheat  crop  there  was  600  lbs.  of  fertilizer  used  per  acre 
"      •'   1900      **        "         **       "    400   **  **  •*      •*      *' 

•'      '*   1903      •'        ••         '*       "     800  *'  *•  "      "      *' 

(<       i«   1905       "         "  "        "     400    "  "  "       "       " 

The  fertiizer  used  in  1900,  1903,  and  1905  was  made  up  ;.s 
ioUows : 

Dissolved  phosphate  rock, 1400  Pounds. 

Tankage, , 400        *' 

Nitrate  of  soda, 100        " 

Muriate  of  potash, 100       *' 

Total 2000 

The  formula  used  in  1897  was: 

Dissolved  phosphate  rock, 1000  Pounds. 

Tankage, 500        *  * 

Nitrate  of  soda, 200        ** 

Muriate  of  potash, 300       ** 

Total 2000 
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Results  of  Experiment  No.  2. 

The  results  in  detail  are  set  forth  in  Tables  II  to  VII.  In  esti- 
mating the  gain  and  relative  profits  the  same  values  were  placed  upon 
the  crops  as  those  given  in  Experiment  No.  i,  Page  3.  The  results 
all  show  a  marked  advantage  from  the  use  of  lime  and  give  a  net  re- 
turn that  confirms  the  results  set  forth  in  Experiment  No.  i,  Page  3. 
In  general  the  results  covering  the  whole  period  of  eleven  years  (see 
Table  VII),  favor  the  use  of  the  larger  quantities  of  lime,  but  che 
net  returns  from  the  larger  quantities  are  not  proportionately  greater 
than  those  with  the  smaller  quantities.  In  other  words  twenty  bush  Is 
gave  only  about  twenty-five  per  cent,  more  net  profit  than  ten  bushels 
instead  of  twice  as  much,  as  might  be  expected  and  sixty  bushels  only 
about  fifty  per  cent,  more  instead  of  six  times  as  much.  From  this  it 
might  be  concluded  that  while  the  greatest  profit  would  come  from  the 
use  of  fairly  large  quantities  of  lime,  yet  if  only  so  much  could  be 
invested  in  Ume  that  it  would  be  better  to  put  sixty  bushels  on  six  aces 
rather  than  on  one  acre  and  allow  the  five  to  go  without.  A  study  of 
Tables  II  to  VII  show  that  the  effect  of  the  application  of  ten  bushels 
and  twenty  bushels  of  lime  -per  acre  showed  approximately  the  same 
lelative  yearly  increase  throughout  the  whole  period  of  eleven  years, 
and  in  this  respect  acted  just  about  the  same  as  the  fifty  or  sixty  bush- 
el applications,  instead  of  showing  a  marked  falling  off  or  exhaustion 
as  might  have  been  expected. 

TABLE  XL 

ShoTving  the  lasting  effects  of  differe7it  quatitities  of  Lime  on  the  Yields 

of  Com. 

(Yields  per  Acre.) 


o 
04 


5 

*M  qT 


10 

20 
No  lime 

30 

40      I 
No  lime 

50 

60 


1896. 


1899. 


1902. 


5 


28.9 
25.6 
17.4 
25.8 
27.1 
15.3 
28.8 
29.8 


ill 


B 


O 


PE4 


6 

Xi 

c  . 

.S 

■ss 

S 

-g- 

0 

fa 

35.2 

1845 

28.5  !  2070 

30.5 

1845 

34.8 

2160 

365 

2025 

23.4 

1755 

39.8 

2115 

42.4 

2295 

31.8 
33.2 
27.1 
i  33.8 
37.3 
25.4 
40.9 
46.1 


1724 
1969 
1860 
1815 
1815 
1679 
1997 
1815 


1905. 

Totals- 
4Yr8. 

0 

s 

* 

Xi 

... 

Xi 

b*    • 

^1   . 

G 

-§.3 

c 

^s 

2 

^^ 

2 

'S'^ 

0 

^ 

0 

^ 

84.5 

2359 

125.4 

5928 

31.1 

2541 

118.4 

6580 

22.2 

2399 

97.2 

6104 

30.4 

2359 

124.8 

6334 

35.1 

2184 

136.0 

6024 

21.7 

2269 

85  8 

5703 

34.7 

2399 

144  2 

6511 

37.5 

2359 

155.8 

6469 

•Yieldof  fodder  in  1896  not  recorded,  as  a  strong:  wind  storm  blew  some  of  the  shock  to- 
grether  and  badly  mixed  them. 
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TABLE  III. 

Showing  cost  of  Lime  and  value  of  gains  from  4  Crops  of  Corn,  per 

acre. 


o 


Qaantity  of 
Lime,  bu. 


10  ' 

20  1 

No  lime 

30 

40 
No  lime 

60 

60  I 


Cost  of 
Lime. 


Grain. 


Value  of  Gains.* 


Fodder. 


Total. 


$  1.80 
3.60 

(13.56 
10.76 

0.05 
1.36 

(13.61 
12,11 

540 
7.20 

13.32   ! 
17.80 

0.86 
0.2:4 

14.18 
18.04 

9  00 
10.80 

21.08 
26.72 

1.22 
1.13 

22.30 
26.85 

*Com  valued  at  40  cents  per  bashel  and  fodder  at  20  cents  per  cwt. 


TABLE  IV. 


Showing  the  lasting  effects  of  different  quantities  of  Lime  on   Yields  of 

Wheat. 
(Yields,  per  acre.) 


^ 

897. 

•tt*^ 

o 

>.<S 

1 

.tj  a 

• 

:3 

Is 

u 

<y 

O 

& 

1900. 


1903. 


tS 


10 

20 
No  lime 

30 

40 
No  lime 

50 

60 


O 


26.0    ;  15.2 

27.7  I '  22  8 

22.5  ; ;  10  8 

28.7    1  20.5 

31.9    1  22.4 

22.7  1 1  11.5 

31.0  I I  24.0 

32.5  1 1  20.1 


ts 


CO 


'3  3 
O 


I 


I 


1940 

4.2 

4380 

4.7 

1180 

3.0 

1880 

4.7 

2560 

7.3 

1580 

3.4 

2450 

9.0 

2750 

8.4 

648 
576 
360 
576 
864 
603 
900 


1906. 


Total, 
4  Crops. 


.S. 
o 


CO 


11.0 

1143 

56.4 

3731 

11.3 

990 

66.5 

5946 

6  2 

612 

42.5 

2152 

9  0 

675 

62  9 

3131 

8.4 

936 

70.0 

4360 

7.4 

594 

45.0 

2777 

5.6 

1017 

69  6 

4367 

9.2 

891 

70.2 

4577 

•Weight  of  straw  not  recorded. 
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TABLE  V. 
Showing  cost  of  Lime  and  value  of  gains  from  4  Crops  Wheats  per  acre. 


i 

Quantity  of 
Lime,  bu. 

10 

20 
No  lime 

30 

40 
No  lime 

50 

60 

Cost  of 
Lime. 

$  1.80 
3.60 

Value  of  Gains. 

* 

1 

Grain. 

Straw. 

Total. 

1 

2 

3 

$11.43 
19  52 

$2  53 
4.96 

$13.96 
24.48 

4 
5 
6 

5.40 
7.20 

17.28 
23.67 

1.33 
3.79 

18.61 
27.46 

7 
8 

9,00 
10.80 

23  31 
23.85 

3  si 

4  23 

27.12 
28.08 

•Grain  valued  at  90c.  per  bushel  and  straw  at  20c.  per  cwt. 

TABLE  VI. 

Showing  the  l/isting  effects  of  different  quantities  of  Lime  on  Yields  of 
Hay  and  value  of  gain  per  acre. 


i 


Quantity 

of 

Lime, 

bu. 

Hay, 
1898, 
lbs. 

Hay, 

1901, 

lbs. 

Hay, 
1904, 
lbs. 

Total 

Hay, 

3  crops. 

Gains, 
lbs. 

Value 

of 
Gain. 

10 

20 

No  lime. 

2502 
2367 
972 
2205 
2322 
1053 
2133 
2286 

2610 
3060 
2070 
2880 
2835 
1890 
2610 
2790 

990 
1125 

585 
13(»5 
1485 

720 
1485 
1665 

6102 
6552 
3627 
6890 
6642 
3663 
6228 
6741 

2457 
2907 

$12.28 
14.53 

30 

40 

No  lime. 

2745 
2997 

'     13  73 
14.98 

50 
60 

2583 
3096 

12  42 
15.48 

TABLE  VII. 
Summary  of  relative  promts  obtained  with  different  quantities  of  Lime 

all  Crops  {ll  crops.) 


6 

1 

2 
3 

Quantity 

of 

Lime, 

bu. 

10 
20 
.  No  lime. 
30 
40 
No  lime. 
50 
60 

Cost 

of 

Lime. 

$1.80 
3.60 

Com 
gain  on 
4  crops. 

$13.61 
12.11 

Wheat 
gain  on 
4  crops. 

$13.96 
24.48 

Hay 
gam  on 
3  crops. 

$12.28 
14.53 

Tota 
gain. 

$39.85 
51.12 

Relative 

profits 

with 

11  crops. 

$38  05 
47.52 

4 
5 

5.40 
7.20 

*  i4.i8          i8.6i 
18.04          27.46 

i8.73 
14.98 

46.52 
60.48 

41.12 
53.28 

7 
8 

9.00 
10.80 

'  22.30          27. i2 

26.85          28.08 

1 

i2.42 
15.48 

6i.84 
70.41 

52.84 
59.61 

results  of  experiments  on  the  liming  of  soils.  t 

Experiment  No.  3. 

Testing  the  Value  of  Green  Manure  in  Connection  Tvith  Lime, 

The  land  used  for  this  experiment  was  of  the  same  general  char- 
acter and  contiguous  to  the  plots  used  in  testing  the  different  quanti- 
ties of  lime.  It  was  divided  into  two  plots  of  equal  size.  They  were 
plowed  and  prepared  for  seeding  May  12th,  1896,  when  stone  lime  was 
applied  to  plot  No.  2  at  the  rate  of  forty  bushels  per  acre.  On  May 
13th,  both  plots  were  seeded  to  cow  peas  at  the  rate  of  five  (5)  pecks 
per  acre  without  fertilizer.  The  difference  in  the  growth  of  the  peas 
on  the  two  plots  was  quite  apparent ;  both  the  color  and  density  of  the 
growth  being  in  favor  of  the  plot  securing  the  lime.  The  peas  on  both 
the  plots  was  plowed  down  August  24th.    On  October  2nd,  they  were 

In  this  connection  it  is  of  interest  to  note  the  results  covering  the 
first  four  years  of  the  experiment  as  given  on  Page  126  of  Bulletin 
No.  66,  which  was  as  follows: 

TABLE  VIII. 

Value  of  Gains  Produced  Per  Acre  With  Different  Quantities  of  Lime, 

(In  Dollars  and  Cents.) 


iS*i 


.§ 


> 


Ortg 

§1  r 


on 


*«9 


Value  of  Gain  of 
Com,  1899. 


Si 


10 

20 
No  lime 

30 

40 
No  lime 

50 

60 


1.80 
8.60 


2.28 
2.79 


5.40 
7.20 


9.00 
10.«»0 


2.85 
8.24 


3.75 
4.05 


3  06 
4.59 


5.49 
8.37 


7.56 
8  91 


745 
6.78 


5.97 
6.55 


3.28 
4.60 


3.12 
3.80 


5.60 
6.37 


5  12 
6.16 


0.09 
0.54 


0.72 
0.45 


0.63 
0.99 


16.16 
19.30 


17  97 
22.41 


22.66 
26.48 


5 


14.36 
15.70 


12  57 
15.21 


13.66 
15.68 


The  above  table  presents  the  results  so  clearly  that  it  is  almost 
useless  to  say  anything  further  than  to  call  attention  to  the  fact  that 
small  applications  of  lime  have  proven  to  be  as  efficient  at  the  end  of 
four  years  as  the  larger  application,  and  that  the  relative  profits,  up  to 
date,  are  in  favor  of  applying  twenty  bushes  per  acre. 

From  this  we  may  conclude  that  small  and  frequent  applications 
are  probably  preferable  to  large  applications. 
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seeded  to  wheat  and  from  that  time  on  the  plots  were  treated  alike  and 
the  same  rotation  followed  as  with  the  plots  receiving  the  different 
quantities  of  lime. 

In  Table  IX  is  given  the  yields  of  those  plots  in  ten  years,  to- 
gether with  the  average  of  the  "No  Lime"  plots  for  comparison  and  In 
Table  X  the  relative  profits  resulting  from  their  use. 

The  same  prices  were  placed  upon  the  respective  crops  in  calcu- 
lating the  value  of  the  grains  as  were  used  in  Table  I. 

The  results  obtained  in  this  experiment  are  decidedly  in  favor  of 
using  lime  in  combination  with  the  green  manure,  (peas).  The  result 
no  doubt  would  have  been  more  marked  in  favor  of  the  combination  if 
more  green  manure  could  have  been  introduced  at  different  times  dur- 
ing the  rotation. 


TABLE  IX. 

Yields,  per  acre,  resulting  from  the  use  of  Cow  Peas  and  Lime  as  Soil 
Improvers  and  Renovaters, 


No  Lime. 


Cow  Peas, 
No  Lime. 


Crop  and  Year. 


Grain, 
bu. 


^Hay, 

Fodder or 

Grain, 

Straw, 

bu. 

lbs. 

Hay, 

Fodder or 

Straw, 

lbs. 


Wheat,  1897. 
1900. 
1903. 
1906. 


22.6 

11.2 

3.2 

6.8 


1380 
482 


32.4 

14.2 

4.2 

6.9 


1550 
693 

846 


Total,  4  crops  Wheat 


43.8 


2465      I    57.7 


Cow  Peas 
and  Lime. 


Grain, 
bu. 


34  0 

22  5 

6.0 

7.1 


69.6 


Hay, 
Fodder or 

Straw, 
lbs. 


4320 

585 

1602 


6507 


Hay,  1898 

1012 

ir62 

1980 

765 

•  1638 

-  i9oi::. .:;::::: 

1980   

652   

1 

2610 

"  1904 

865 

Total,  3  crops  Hay. . 

3644   

! 

3807 

5113 

Com,  1899 

"   1902 

27.0 
26.2 
21.9 

1800 
1770 
2334 

228 
26.4 
22.8 

1215 
1951 
2541 

27.0 
31.4 
32.0 

1845 
1679 

"   1905.- 

2399 

Total,  3  crops  Com.. 

75.1 

5904 

72.0 

5707 

90.4 

5923 

RSBULTS  OF  BXPBRIMBNTS  ON  THB  LIMING  OF  SOILS. 
TABLE  X. 
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Relative  profits  from  the  use  of  Cow  Peas  alone  and  Cow  Peas  and  Lime 
in  combination  as  Soil  Improver, 


Com. 


Grain. 


Fodder. 


Wheat. 


Increased  yield  caused 

by  cow  peas 

Value  of  increase 

Cost  of  growing  crop 


peas. 


Net  profit  in  10  years 
from  use  of  peas. . . 

Average  profit  perj 
year  or  crop i 


(-  $1.24) 


(—3^1  bu)  r— 197  lbs.) 


—$0.20  ) 


Grain. 


13.9  bu. 
$12.61 


Hay. 


Straw. 


624  bu.  1 163  lbs. 
$1.25  !  $0.8^ 


Totals 
and  Rel- 
ative 
Profits. 


$13.13 
6.75 

$  7.38 
0.74 


Increased  yield  caused^ 

by  peas  and  lime. 
Value  of  increase.. 
Cost  of  peas  and  40 

bushels  lime. 
Net  profit  in  10  years 

from  use  of  peas  and 

lime. 


15.3  bu. 
$6.12 


Average  profit  per 
year  or  crop 


19  lbs.     125.8  bu.  4042 lbs.  2069 lbs. i 
$0.04        $23.22  ;    $8.08  I  $10.35     $47.81 

:    12.95 


I 


34.86 
3.48 


Experiment  No.  4. 
Testing  the  Value  of  Stable  Manure  in  Combination  with  Lime. 

In  1902  there  was  inaugurated  an  experiment  to  test  the  value  of 
the  use  of  stable  manure  in  comparison  Mrith  lime,  also  to  determine  the 
effects  of  using  lime  in  combination  with  manure. 

The  land  used  for  this  experiment  was  contiguous  to  that  used  for 
Experiments  Nos.  2  and  3,  pages  5  and  9,  and  was  of  the  same  gen- 
eral character.  The  plots  were  cropped  and  treated  the  same  as  in  the 
two  preceding  experiments. 

The  plots  were  plowed  in  December,  1901,  and  the  manure  ap- 
plied April  30th,  1902,  and  worked  into  the  land  with  a  cutaway  har- 
row and  then  the  lime  was  applied  on  May  3rd  as  a  top-dressing  and 
incorporated  with  the  soil  with  a  harrow  previous  to  planting  to  com. 
The  plots  received  only  one  application  of  manure  and  lime. 

The  results  in  detail  are  given  in  Tables  XI  and  XII,  and  show 
very  conclusively  in  favor  of  the  use  of  both  lime  and  manure,   ind 
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decidedly  in  favor  of  using  them  in  combination.  The  net  profits  per 
year  from  the  use  of  twelve  tons  of  manure  and  twenty  bushels  of  lime 
per  acre  are  greater  than  has  been  obtained  in  any  of  the  other  lime 
tests  and  are  in  a  measure  an  explanation  for  the  better  crops  which  are 
obtained  in  those  sections  of  the  State  that  have  used  lime  and  manure 
extensively  for  generations. 


TABLE  XI. 

Yields  per  acre  resulting  from  applications  of  Lime  and  Stable  Manure. 

(Size  of  plots  30x60,  or  4800  sq.  ft. 


12  tons  Yard 

Xr/\       T    ivMA 

20  bushels 

12  tons  Yard 

Manure 

No  Lime.         Lime. 

Manure. 

and  20  bu. 
Lipie. 

Crop  and  Year. 

der  or 
lbs. 

der  or 
lbs. 

.§ 

•k 

ay,  Fod 
Straw, 

rain,  bu 

ay,  Fod 
Straw, 

■2 

i 

o 

n 

O     1  K 

57.1 

3405 

O 
65  3 

» 

Com,  1902 

26.2 

1770 

33.2 

1969 

3267 

•*      1905 

21.9 

2334     31.1 

2541 

49.9 

3220 

66.3 

2995 

Total  2  crops  com 

48.1 

4104     64.3 

4510 

107  0 

6625 

131  6 

6262 

Wheat,  1903 

3.2 

482 

4.7 

576 

5.8 

234 

9.0 

982 

1906 

6.8 

603 

11.3 

990 

9.2 

1071 

10.5 

1017 

Total  2  crops  wheat 

10.0 

1085 

16^0 

1566 

15.0 

1305^ 

J9J 

1999 

Hay,  1904 

652 

1125 

1980 

2610 

RBSUIiTS  OF  BXPBRIMENTS  ON  THB  LIMING  OF  SOILS. 

TABLE  XII. 


IS 


Shewing  increase,  value  of  increase  and  relative  profits  from  the  use  of 
Lime  and  Stable  Manure, 


Com. 

Wheat. 

Hay. 

Totals 
and  Rel- 

Grain. 

Fodder. 

Grain. 

Straw. 

ative 
Profits. 

Increased  vield  caused  by 

20  bushels  lime 

Value  of  increase 

Cost  of  20  bushels  lime. . 

16.2  bu. 
$8.48 

406  lbs. 
$0.81 

6.0  bu. 
$5.40 

481  lbs. 
$0.96 

473  lbs. 
$2.36 

$18.01 
3.60 

Net  profits  from  the  use 
of  20  bushels  lime 

$14.41 
2  88 

Net  profits  per  year  or 
crop 

1 

Increased  yield  caused  by 

12  tons  manure 

Value  of  increase 

Cost  of  12  tons  manure . . 

58.9  bu. 
$23.56 

2521  lbs 

$5.04 

5.0bu. 
$4.50 

220  lbs. 
$0.44 

1328  lbs. 
$6.64 

$40.18 
12.00 

Net  profits  from  use  of 
1 2  tons  manure 

t 
1 

$28  18 

Net  profits  per  year  or 
croD 

1 

$5.64 

^^^i** * 

Increased  yield  caused  by 

lime  and  manure 

Value  of  increase 

Cost  of  20  bushels  lime 
and  12  tons  manure. . . . 

83.5bu. 
$33.40 

2158  lbs. 
$4.32 

9.5 bu.  914  lbs. 
$8  55       $1.83 

1958  lbs. 
$9.79 

$57.89 
15.60 

Net  profits  from  applica- 
tions     

i 

$42.39 

Net  profits  per  year  or 
croD 

! 



$8.48 

1 i 

Experiment  No.  5. 

Comparing  the  Value  of  Different  Sources  of  Lime  and  Ways  of  Ap- 

plyif^g  the  Same,  Together  with  the  Physical  Effect  of  Some 

Other  Materials, 

With  a  view  of  studying  the  effects  of  different  kinds  of  lime,  and 
different  modes  of  applying  the  same  lime,  also  of  endeavoring  to  test 
if  the  land  was  responding  to  lime  as  a  plant  food  or  only  needing 
chemical  and  physical  changes,  the  following  series  of  experiments 
were  outlined  and  entered  upon  in  the  spring  of  1895.  The  land  used 
in  this  test  is  a  nice  sandy  clay  loam,  well  drained,  and  would  be  con- 
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sidered  of  a  nice  character  for  general  fanning  and  truck  crops.  It 
is  probably  a  little  light  for  grain  and  grass,  but  a  good  tobacco  and 
potato  soil. 

This  piece  of  land  was  planted  in  cherry  trees  in  1889  and  kept 
cultivated,  but  not  cropped  in  the  meantime.  Many  of  the  cherry  trees 
had  died  out,  and  the  remaining  ones  had  made  but  little  growth,  so 
they  were  pulled  out.  For  this  test  the  land  would  permit  of  plots 
only  ten  feet  wide  and  sixty-seven  feet  long  with  a  two  foot  space  be- 
tween each  plot.  This  gave  the  plots  practically  one  sixty-fiftih  of  an 
acre  each.  The  plots  were  plowed  May  24th,  1895,  and  lime  was  ap- 
plied on  May  25th.  This  is  the  only  application  of  lime  which  was 
made. 

The  following  table  gives  the  application  on  which  was  made  to 
each  plot.  The  quantities  applied  in  the  case  of  lime  were  such  as  to 
give  each  plot  the  same  quantity  of  Calcium  Oxide,  which  was  deter- 
mined by  analysis.  Plots  are  numbered  from  tobacco  bam  towaid 
the  south. 

Lime  Experiments, 
(Size  of  plots,  U0x67  feet,  with  2  feet  space.) 


Plot 
No. 


Description  of  Application. 


5 
6 

7 
8 

9 
10 
11 
12 

13 


14 


Stone  Lime  (Calcium  Oxide-CaO).  Fresh  slaked  and  ap- 
plied as  a  top  dressing,  not  harrowed  into  the  soil 

1  Stone  Lime  (Calcium  Oxide-CaO).  Freshly  slaked  and  har- 
rowed into  the  soil  immediately 

Oyster  Shell  Lime  (Calcium  Oxide)  CaO).  Freshly  slaked 
and  thoroughly  worked  into  soil  immediately 

Oyster  Shell  Lime  (Calcii^m  Oxide-CaO).    Worked  into  the 

'    soil  before  slakii 


ing. . 

B(Mg 


I  Magnesium  Oxide  (MgO),  worked  into  the  soil  with  harrow. 

jBanum  Oxide  (BaO),  worked  into  the  soil  with  harrow 

[Nothing 

{Shell  marl  (Calcium  Carbonate  (CaCOj),  worked  into  the 
soil  with  harrow. 


j  Finely  s^round  oyster  shells  (Calcium  Carbonate,  (CaCOj) . 


JLancTpTaster,  Gypsum  (Calcium  Sulphate,)  (CaSi)*). 


Gas  Lime 

South  Carolina  Rock, 

Ca,(PO,),. 

Soft  Coal  Ashes 


finely  ground  (Calcium  Phosphate) 


I  (  Double  Superphosphate.  .200  ) 

I  Complete  Com.  Fertilizer.  \  Tankage 100  V 

!  (  Sulphate  of  potash 80  ) 


Quantity 
per  acre,  lbs 


1400 

1400 

1400 

1400 
1400 
1400 


13000 
2600 
4125 
2925 

2926 
13000 


880 


BBSUI/rS  OF  BXPBBIMBNTS^ON  THB  LIMING  OF  SOILS.  1& 

The  rotation  on  the  plots  consisted  of  corn,  wheats  and  timothy 
and  clover.  There  was  a  crop  of  crimson  clover  seeded  in  the  com  in 
1S95,  at  the  last  working,  and  this  was  plowed  under  in  the  spring  ot 
1896  for  that  year's  com  crop.  The  corn  crops  of  1899  and  1903  and 
all  of  the  wheat  crops  received  an  application  of  commercial  fertilizer. 
The  fertilizer,  cultivation,  etc.,  of  all  the  plots  was  uniform  througn- 
out  the  experiment. 

Results  of  Experiment  No.  5. 

The  yields  obtained  as  a  result  of  the  various  applications  are 
classified  according  to  the  crop  and  given  in  detail  in  Tables  XIII  to 
XV,  and  a  summary  of  them  in  Table  XVI.  From  these  results  the 
following  conclusions  may  be  drawn: 

As  TO  Method  of  Applying  Lime. 

1.  The  difference  is  not  g^eat,  but  slightly  in  favor  of  having  the 
lime  incorporated  with  the  soil  before  slacking.  This  confirms  the 
theory  that  the  greatest  chemical  and  physical  effect  should  be  pro- 
cured by  this  system. 

2.  That  the  lime  should  be  incorporated  with  the  soil  immediate- 
ly upon  application  rather  than  put  on  as  a  top-dressing. 

Comparison  of  Stone  and  Oyster  Shell  Lime.  . 

3.  The  yields  show  a  slightly  greater  increase  from  the  use  of 
oyster  shell  lime  than  from  stone  lime,  although  the  difference  is  not 
very  marked.  See  results  on  stone  lime  plots  one  and  two,  and  oyster 
shell  lime  plots  three  and  four. 

Comparison  of  Pure  Lime  (Ca  O)  With  Magnesium  Lime 

(Mg  O.) 

4.  The  results  show  that  magnesium  oxide  (lime)  produced  de- 
cidedly better  yields  of  grain  than  the  pure  limes,  though  not  quite  as 
much  forage.  While  it  would  not  often  be  economical  or  practical  to 
use  pure  magnesium  lime,  yet  these  results  prove  that  magnesium  is 
not  poisonous  to  crops  as  is  commonly  believed.  (Compare  the  yields 
of  plots  I,  2,  3  and  4  with  plot  5). 

Comparison  of  Lime  (Ca  O)  Magnesium  Oxide  (Mg  O)  and 
Barium  Oxide  (Ba  O). 

5.  Barium  oxide  was  used  in  this  experiment  to  determine  what 
physical  effect  it  might  have,  as  it  in  no  wise  acts  as  direct  plant  food, 
or  could  be  considered  as  such.    A  study  of  the  results  of  plot  No.  6, 
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and  comparing  them  with  those  of  the  preceding  plots  it  will  be  noted 
that  the  Bariimi  oxide  did  not  seem  to  have  the  lasting  eflfect  that  the 
lime  and  Magnesium  had,  but  that  it  produced  a  decided  increase  in  the 
yields  in  the  early  years  and  not  much  in  the  later  years.  It  seemed  to 
have  more  effect  in  increasing  the  forage  part  of  the  crop  than  the 
grain.  These  results  would  seem  to  give  a  strong  indication  that  the 
effect  of  the  lime  was  more  due  to  its  chemical  and  physical  action 
than  to  being  a  direct  plant  food. 

Comparison  of  Caustic  Lime  (Ca  O)  with  Carbonate  of  Lime 

(CaC0  3). 

6.  On  comparing  the  yields  of  plots  8  and  9  with  plot^  i,  2,  3 
and  4,  it  will  be  noted  that  the  carbonate  of  lime  gave  decidedly  better 
results  than  the  caustic  lime.  The  only  reason  that  can  be  offered  for 
this  result  is  that  the  soil  being  acid,  liberated  carbonic  acid  which  was 
absorbed  by  the  soil  water  and  gave  this  water  a  greater  dissolving 
action  on  other  plant  foods  than  it  had  previously  with  the  other  acids. 
Again,  the  chemical  and  physical  action  produced  in  the  presence  of 
carbonic  acid  may  have  been  very  different  from  that  produced  by  -he 
caustic  lime.  These  results  are  particularly  interesting  as  they  have 
a  decided  bearing  on  the  conditions  found  throughout  the  tide-water 
section  of  the  State  and  the  application  of  these  results  would  make 
the  application  of  lime  available  in  lots  of  sections,  which  are  not  using 
cny  now  and  which  would  benefit  greatly  by  its  use. 

Results  of  Use  of  Maryland  Marl. 

7.  It  is  particularly  desirable  to  call  special  attention  to  the  in- 
creased yield  produced  by  the  shell  marl  applied  to  plot  No.  8.  The 
marl  used  in  this  experiment  was  procured  at  Seat  Pleasant  in  Prince 
George  County,  and  was  of  about  the  composition  represented  by 
sample  No.  587,  Table  XXV,  page  53.  It  will  be  noted  that  the  appli- 
cation of  shell  marl  produced  more  grain  and  forage  than  either  stone 
lime  or  oyster  shell  lime ;  in  fact  the  marl  plot  produced  more  pounds 
of  crop  than  any  lot  in  the  series.  Shell  marl  is  very  abundant  in  many 
parts  of  Southern  Maryland  and  the  Eastern  Shore  and  it  should  be 
used  locally  more  largely  than  it  is.  All  farmers  who  have  access  to 
deposits  of  shell  marl  should  use  it  extensively  and  depend  on  it  as  their 
source  of  lime  rather  than  purchasing  caustic  lime. 

Comparison  of  Land  Plaster  (Ca  SO  4)  with  Caustic  Lime 

(CaO). 

8.  A  comparison  of  the  yields  of  plot  10  with  those  of  plots  i, 
2,  3  and  4  shows  decidedly  in  favor  of  the  use  of  caustic  lime.  The 
cost  of  application  of  the  caustic  lime  was  only  about  one-fourth  as 
much  as  of  the  gypsum.  These  results  show  nothing  to  recommend 
the  use  of  plaster. 
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Comparison  of  Gypsum  (Ca  SO  4)  and  Finely  Ground  Oyster 

Shells  (Ca  CO  3). 

9.  The  yields  obtained  on  plots  9  and  10  show  very  decidedly  in 
favor  of  the  use  of  finely  ground  oyster  shells  over  gypsum.  Their 
cost  per  ton  is  about  the  same  and  much  less  of  the  shells  was  used. 

Comparison  of  Gas  Lime  and  Oyster  Shell  Lime. 

10.  The  comparison  of  the  yields  of  plots  3  and  4  with  tliose  of 
plot  II,  which  received  gfas  lime  of  oyster  shell  origin,  shows  quite 
conclusively  in  favor  of  the  caustic  lime  rather  than  the  gas  lime.  Gas 
lime  is  frequently  purchased  with  the  idea  that  it  is  very  cheap,  but 
when  it  is  considered  that  gas  lime  is  slacked  lime  which  has  absorbed 
a  great  deal  of  water  and  other  impurities  the  relative  cost  is  more 
than  is  at  first  apparent. 

The  Use  of  Phosphate  of  Lime. 

11.  The  phosphate  of  lime  in  the  form  of  finely  ground  raw 
phosphate  rock  produced  a  decided  effect.  The  yield  obtained  with 
it  was  much  better  than  with  gypsum,  but  not  so  good  as  with  either 
carbonate  or  caustic  lime. 

Soft  Coal  Ashes. 

12.  The  soft  coal  ashes  produced  little,  if  any,  effect;  certainly 
no  increase  of  yield. 
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TABLE  XIII. 
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TABLE  XIV. 
Shorving  the  effects  of  different  sources  of  Linie  on  the  yields  of  Wheat 

per  acre. 
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TABLE  XV. 


Showing  the  effects  of  different  sources  of  Lime  on  the  yields  of  Hay  per 

acre. 
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TABLE  XVI. 

Summary  of  the  results  of  the  effects  of  different  sources  of  Lime  on  Cortiy 

Wheat  and  Hay. 
(Yields  per  Acre.) 
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General  Relation  of  Lime  to  Agriculture. 

Lime  was  one  of  the  earliest  materials  used  for  improving  the 
productiveness  of  the  soil,  as  is  evidenced  by  the  writings  of  Pliny 
and  Cato.  It  was  used  in  this  way  probably  two  or  three  hundred 
years  B.  C.  That  chalk  and  marl*  were  quite  extensively  used  at  an 
early  period  in  Southern  Europe  is  shown  by  the  notes  of  Varro,  taken 
during  the  march  of  his  army  to  the  Rhine.  The  contributions  of 
RufRn  in  the  "American  Farmer"  as  early  as  1818,  show  that  the  ag- 
ricultural use  of  certain  forms  of  Hme  took  a  prominent  place  in  the 
agriculture  of  the  United  States  early  in  its  history. 
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Although  lime  was  thus  used  early  in  the  history  of  agriculture, 
and  has  been  used  to  a  greater  or  less  degree  in  all  parts  of  the  agri- 
cultural world  ever  since,  yet  the  nature  of  its  action  on  the  soil  is  but 
little  understood  and  has  been  but  slightly  studied.  Almost  every  one 
recognizes  the  fact  that  there  is  a  great  difference  in  the  action  of  lime 
en  soils  of  different  characters.  That  there  is  a  difference  between 
the  action  of  limes  of  different  character  and  composition  on  the  same 
soil  is  a  point  seldom  noticed. 

The  term  "lime"  is  generally  understood  to  mean  quick  or  caus- 
tic lime  or  Calcium  Oxide  (CaO).  When  any  form  of  carbonate  of 
lime;  lime-stone,  oyster  shells,  or  shell  marl,  is  burned,  the  carbonic 
acid  is  expelled  and  lime  or  quick  lime  is  produced.  In  burning,  the 
Calcium  (lime)  carbonate  (CaC03)  undergoes  decomposition,  car- 
tonic  acid  being  thrown  off,  and  caustic  quick-lime  (Calcium  Oxide, 
CaO)  remaining  in  the  kiln.  The  fuels  generally  used  in  burning 
lime  are  wood,  charcoal,  coal  or  coke,  and  the  ashes  from  these  will 
be  found  as  impurities  in  the  lime. 

The  kiln  may  consist  of  only  a  crude  pile  of  logs,  and  wood  o 
arranged  as  to  admit  the  air  and  burn  freely  with  the  stone  or  shells 
piled  inside  and  on  top.  They  may  vary  in  form  and  construction  all 
the  way  from  this  crude  type  to  those  constructed  of  extensive  and 
solid  masonry  or  steel  boiler  plate  lined  on  the  inside  with  fire- 
brick, and  so  arranged  that  the  lime  may  be  perpetually  drawn 
from  the  bottom  while  the  stone  and  fuel  are  being  fed  at  the  top. 
While  the  types,  sizes  and  details  now  in  use  vary  considerably,  yet 
the  general  form  most  approved  is  not  very  different  from  the  de- 
scription given  by  Cato.  Some  limes  are  burned  in  retorts,  pots  or 
crucibles,  thus  giving  a  pure  lime,  free  from  the  contamination  of 
ashes  and  unburned  fuel. 

Lime  Burning — Lime-stone  or  any  carbonate  of  lime  begins  to 
decompose  at  about  300  degrees  C,  and  the  temperature  usually  em- 
ployed is  indicated  by  a  bright  red  heat.  It  ought  not  to  exceed  iioo 
degrees  C.  The  facility  with  which  lime  is  burned  depends  upon  the 
porosity  and  composition  of  the  stone,  the  size  of  the  lumps  and  Ae 
volume  of  air  passed  through  the  burning  mass.  Again  the  expulsion 
of  carbonic  acid  is  facilitated  by  the  introduction  of  steam  into  the  mass. 
This  is  accomplished  by  practical  lime  burners  by  watering  lime-stone 
which  has  become  dry  by  standing  in  the  open  air. 

About  one  bushel  of  coal  is  required  to  make  five  or  six  bushels 
of  lime,  but  dolomitic  (Magnesium)  lime-stones  require  less.  If  much 
argellaceous  matter  is  present  the  lime-stone  more  readily  fuses,  and 
in  such  cases,  great  care  should  be  exercised  to  keep  the  temperature 
below  the  melting  point,  otherwise  the  mass  vitrifies  and  the  lime  ;e- 
suiting  is  said  to  be  "dead  burnt"  or  "over  burnt."  "Over  burning" 
may  also  be  due  to  the  forming  of  a  half-burnt  lime  by  a  strong  and 
sudden  ignition,  or  by  means  of  high  temperatures  the  silica  and  alu- 
mina, contained  in  the  lime-stone,  will  become  sintered  over  the  suf- 
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face  of  the  lime,  forming  a  slag  or  glass  which  prevents  its  coming  in 
contact  with  the  water  and  slacking. 

From  this  it  will  be  seen  that  the  same  conditions  and  heats  can 
not  be  applied  to  all  classes  of  lime-stones,  and  that  it  is  necessary  to 
take  extra  precautions  when  burning  lime-stone  of  irregular  charac- 
ter and  composition.  In  fact  it  is  well  not  to  attempt  to  burn  differ- 
ent veins  of  lime-stone  in  the  same  kiln  at  the  same  time.  If  it  is 
desired  to  market  different  grades  or  veins  of  lime-stone,  and  at  the 
same  time  place  only  one  grade  of  lime  on  the  market,  these  should 
be  burned  separately  and  combined  after  burning.  Such  a  process, 
if  carefully  carried  out,  would  prevent  much  of  the  trouble  in  lime 
slacking  unevenly.  It  is  well  to  have  dampers  in  the  kilns,  to  put  the 
heat  under  better  control. 

In  burning,  lime-stone  retains  practically  the  same  volume,  but 
loses  about  44  per  cent,  in  weight;  that  is  100  pounds  of  stone  yields 
about  56  pounds  of  lime. 

Characteristics  of  Lime : — It  is  common  to  hear  the  terms  "Agri- 
cultural lime"  and  "Building  lime,"  used  as  if  these  were  different  ar- 
ticles. In  reality,  no  such  difference  exists;  they  are  simply  trade 
terms;  as  the  same  lime  is  commonly  used  indiscriminately  for  the 
two  different  purposes.  Sometimes,  however,  the  name  "Agricultural 
lime"  is  used  to  mean  building  lime  that  has  been  air  or  water  slacked, 
and  again  it  refers  to  the  quality  of  the  stone  from  which  it  was  de- 
rived. If  it  were  always  thus  used  the  term  would  have  a  distinct 
meaning.  Unfortunately  it  is  impossible  to  define  or  distinguish  a 
building  or  agricultural  lime  even  from  a  chemical  standpoint,  owing 
to  the  fact  already  stated  that  different  soils  respond  differently  to 
the  same  lime  and  vice  versa.  According  to  the  nature  of  the  lime- 
stone, it  will  turn  out  (a)  a  fat  or  rich  lime;  (b)  a  poor  lime;  or  (c) 
an  hydraulic  lime.  If  lime-stone  consists  simply  of  pure  Carbonate  of 
Lime,  then  the  lime  obtained  therefrom  will  slack  readily,  forming  a 
creamy  mixture  with  water,  and  is  called  fat  or  rich  lime.  On  the 
other  hand  if  the  lime-stone  contains  Magnesia  it  slacks  more  slowly, 
forming  a  thin,  poor  mixture  and  is  called  a  poor  lime.  With  ten  per 
cent.  (10  per  cent.)  of  Magnesia  a  lime  is  poor,  and  with  twenty-five 
to  thirty  per  cent,  it  is  almost  useless.  If  the  lime-stone  contains  more 
than  ten  per  cent,  of  silica  the  lime  therefrom  will  have  the  quality  of 
forming  a  paste,  which  will  harden  under  water  or  in  most  places 
where  it  is  not  exposed  to  the  drying  influence  of  the  air;  such  lime 
is  known  as  hydraulic  lime.  It  is  very  reasonable  to  suppose  that  the 
different  limes  act  differently  on  the  same  soil  or  on  soils  of  different 
characters,  and  much  in  the  same  manner  as  they  do  in  forming  mor- 
tars and  cements. 
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Stone  Lime: — Good  lime-stone  contains  from  50  to  55  per  cent, 
lime  (CaO),  and  40  to  45  per  cent.  Carbonic  Acid,  with  small  amounts 
of  magnesia.,  silica,  iron  and  aluminia.  Such  lime,  when  burnt,  would 
produce  the  best  quality  of  caustic  or  quick-lime,  and  would  contain 
from  90  to  98  per  cent,  of  Calcium  Oxide  (CaO).  Freshly  burned 
lime,  when  removed  from  the  kiln,  will  weigh  about  90  or  95  pounds 
to  the  heaped  bushel,  and  will  slack  about  three  bushels  for  one  in 
volume. 

Magnesia  Stone  Lime: — Magnesia  lime-stone,  or  dolomites  are 
quite  varied  in  their  composition,  and  may  range  in  Carbonate  of  Lime 
from  20  to  80  per  cent,  and  in  Carbonate  of  Magnesium  from  10  to  60 
per  cent.  The  average  of  such  lime-stones  used  in  agriculture,  when 
burned,  will  produce  a  lime  containing  from  70  to  85  per  cent,  of  Cal- 
cium Oxide  and  5  to  20  per  cent,  of  Magnesium  Oxide.  Magnesia 
lime  weighs  about  75  to  85  pounds  to  the  heaped  bushel,  and  will 
slack  about  two  bushels  for  one,  by  volume. 

Oyster  Shell  Lime : — ^Oyster  shells  contain  from  90  to  95  per  cent, 
of  Calcium  (lime)  Carbonate,  and  will  produce,  when  burned,  a  com- 
paratively pure  lime,  which  should  contain  from  85  to  95  per  cent,  of 
pure  Calcium  Oxide  if  it  has  not  been  excessively  contaminated  with 
impurities  and  the  ashes  from  the  fuel  in  burning.  Freshly  burned  oys- 
ter shell  lime  weighs  about  60  pounds  per  bushel,  and  will  slake  out 
a  little  better  than  two  for  one  by  volume. 

Slaked  Lime: — In  the  process  of  slaking  lime  it  takes  up  water 
and  forms  Calcium  or  Lime  Hydrate.  It  also  absorbs  some  Carbonic 
Acid  from  the  air  and  forms  Carbonate  of  Lime.  If  different  samples 
of  lime  or  slaked  lime  are  in  equally  good  condition  they  may  be  thus 
compared : — 


Kind  of  Lime. 


Good  Stone  Lime 
Magnesia  Stone  Lime 
Oyster  Shell  Lime 


Wt.  per  bu. 

before 

slaking. 


93  lbs. 
80  " 
60   " 


Total  wt. 

after 
slaking. 


135 

110 
100 


Number  bu. 

after 

slaking. 


3 
2 
2i 


Wt.  per  bu. 

after 

slaking. 


45 
55 
40 


Gas  House  Lime  or  Gas  Lime: — Quick  lime  is  used  at  the  gas 
works  for  removing  the  impurities  of  the  gas.  After  it  has  been  satu- 
lated  with  the  impurities,  and  no  longer  fit  for  use  in  gas  making,  it  is 
sold  for  agricultural  purposes  under  the  name  of  gas-lime.  This  ar- 
ticle varies  considerably  in  composition,  but  consists  essentially  of  the 
hydrate,  carbonate,  sulphate,  sulphides  and  sulphites  of  lime.  The  sul- 
phides and  sulphites  of  lime  are  injurious  to  germinating  seeds  or 
young  and  tender  plants,  so  that  gas  lime  should  be  applied  cautiously 
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and  when  not  too  fresh.  The  action  of  the  air  on  sulphides  and  sul- 
phites changes  them  to  sulphate  of  lime  (gypsum  or  land-plaster)  ; 
hence  the  exposure  of  gas-lime  to  the  weather  for  some  time  improves 
its  agricultural  qualities.  Average  gas-lime  contains  about  22  per  cent, 
water,  43  per  cent,  lime  (CaO),  21  per  cent.  Sulphuric  Acid  (Oil  of 
Vitriol),  8  per  cent.  Magnesia,  and  6  per  cent,  insoluble  matter.  Of 
course  this  will  vary  considerably  according  to  the  character  of  the 
lime  used,  and  the  amount  and  nature  of  the  impurities.  The  gas 
houses  in  Baltimore  and  Washington^  D.  C,  use  mostly  oyster  shell 
lime,  and  the  gas  lime  from  such  lime  would  contain  very  much  less 
Magnesia  than  indicated  by  the  average  figures.  Gas-lime  is  usually 
sold  at  65  pounds  per  bushel. 

Gypsum  or  Land  Plaster  is  a  combination  of  lime  with  Sulphuric 
Acid  (Oil  of  Vitriol)  forming  sulphate  of  lime.  It  occurs  in  nature  in 
large  deposits  forming  beds  of  rock.  These  are  comparatively  easily 
mined,  and  the  rock  is  ground  to  a  fine  powder  for  commercial  pur- 
poses. It  varies  in  color  from  white  or  light  yellow  to  gray.  There 
are  no  natural  deposits  of  gypsum  in  Maryland.  Gypsum  or  sulphate 
of  lime  is  formed  artificially  in  the  manufacture  of  phosphoric  acid 
and  phosphates,  by  treating  the  phosphates  of  lime  with  sulphuric  acid, 
and  a  considerable  amount  of  gypsum  is  necessarily  used  in  agricul- 
ture in  using  dissolved  bone  and  dissolved  rock.  Average  gypsum 
contains  about  32  per  cent.  Calcium  Oxide  (CaO). 

Marl,  is  a  name  applied  to  earthy  deposits  containing  more  or  less 
partially  decomposed  shells.  These  make  the  marl  more  or  less  fri- 
able or  easily  disintegrated  by  the  weather.  Marls  are  valuable  as 
sources  of  lime,  and,  when  they  contain  large  amounts  of  lime,  they 
are  burned  and  thus  furnish  a  source  of  quick-lime.  Marls  occur  wide- 
ly distributed  in  Maryland,  and  vary  considerably  in  character  and 
quality,  as  will  be  seen  from  the  discussion  and  analyses  in  Table  XXV. 

Phosphates  of  Lime,  are  used  extensively  in  agriculture,  being 
furnished  through  the  medium  of  bone,  South  Carolina,  Florida  and 
Tennessee  phosphate  rock,  slag  phosphates,  and  vaiious  guanos.  These 
are  really  used  for  their  phosphoric  acid  rather  than  for  lime,  and  so 
are  somewhat  outside  of  the  province  of  this  bulletin. 

Modes  of  Action  of  Lime. 

In  considering  the  question  of  the  uso  of  lime  from  a  theoretical 
standpoint  it  would  be  very  natural  to  conclude  that  lime  is  a  necess- 
ary plant  food.  Lime  is  a  substance  that  is  just  as  essential  to  the 
plant  as  Nitrogen,  Potash  or  Phosphoric  Acid,  and  some  of  it  must 
be  present  in  the  soil  or  no  crop  can  grow.  Nevertheless  the  require- 
ments of  the  crop  in  this  respect  are  very  small,  and  but  a  few  pounds 
of  any  lime  compound  per  acre  would  suffice  for  any  crop. 

Lime  is  one  of  the  most  abundant  substances.  It  has  been  esti- 
mated that  not  less  than  one-sixth  of  all  the  rocks  on  the  surface  of  the 
earth  are  lime-stones,  and  that  the  element  Calcium  composes  about 
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one-sixteenth  of  the  solid  crust  of  the  earth.  From  this  it  will  be 
gathered  that  lime  is  sufficiently  diffused  in  nature  to  supply  the  needs 
of  most  plants  for  this  food.  Indeed  there  are  few  arable  soils  so  poor 
in  lime  as  not  to  contain  far  more  than  would  supply  all  the  demands 
of  crops  for  years ;  yet  it  may  happen  that  in  some  sandy  regions,  and 
in  soils  that  have  resulted  from  the  decomposition  of  certain  sub- 
stances, slates  and  other  rocks  poor  in  lime  that  there  would  be  a  de- 
ficiency of  lime  for  serving  as  nourishment  for  plants;  but  in  such 
cases  the  deficiency  of  other  plant  food  would  be  more  marked,  and 
in  supplying  them  from  the  sources  ordinarily  available  the  lime 
would  be  supplied  in  abundance  for  tlie  food  requirements  of  the  crops. 
The  action  of  lime  on  soils  may  be  considered  under  three  heads: 
1st — Chemical  action,  2nd — Physical  action,  and  3rd — Supplying  a 
plant  food.  It  is  only  the  first  and  second  divisions  that  have  much 
importance  for  the  Maryland  farmer.  Lime  is  termed  an  indirect  fer- 
tilizer in  consequence  of  the  little  need  of  it  as  a  plant  food,  and  be- 
cause of  its  benefits  being  derived  from  its  chemical  and  physical  ac- 
tion on  the  soil.  Different  kinds  of  lime  have,  in  the  main,  much  the 
same  kind  of  action,  but  they  differ  in  the  degree  and  avidity  of  the 
inaction. 

Chemical  Action  of  Lime  on  Soils. 

One  of  the  most  important  chemical  changes  brought  about  in  a 
soil  through  the  action  of  lime  is  the  decomposition  of  minerals,  par- 
ticularly the  disintegration  of  refractory  silicates.  Such  action  as  this 
would  generally  be  produced  more  easily  by  caustic  or  quick-lime  than 
by  any  other  form.  Lime  materially  aids  in  the  formation  of  double 
silicates  of  alumina,  which  have  an  important  influence  on  the  fertility 
of  the  land.  Double  silicates  of  alumina  may  be  described  as  silicates 
of  alumina  in  which  part  of  the  alumina  is  replaced  by  lime,  soda,  pot- 
ash or  ammonia.  Most  farmers  are  aware  that  ammonia  is  more  valu- 
able than  potash,  whilst  potash  is  more  valuable  than  soda  and  soda  is 
more  valuable  than  lime  The  double  silicates  of  alumina,  when  once 
formed  seem  to  recognize  this,  and  exercise  a  similar  order  of  pref- 
erence. If  a  double  silicate  of  alumina  and  lime  exist  in  the  soil  and 
should  be  brought  in  contact  with  soda,  some  of  the  lime  will  be  given 
up  and  soda  will  replace  it,  resulting  in  a  silicate  of  alumina  and  soda. 
The  presence  of  the  lime  will  not  enable  it  to  replace  the  soda,  as  the 
silicate  of  alumina  prefers  the  soda  to  the  lime.  If,  however,  potash 
be  added,  the  soda  is  given  up  and  potash  taken  into  the  combination, 
because  the  silicate  of  alumina  prefers  the  potash.  But  if  ammonia 
comes  within  the  influence  of  this  compound  it  will  replace  either  the 
lime,  soda  or  potash,  and  silicate  of  alumina  and  ammonia  would  be 
formed.  These  double  silicates  are  in  such  shape  as  to  be  lost  from 
the  soil  by  leaching,  yet  are  in  a  readily  available  condition  for  plants. 
From  this  it  will  he  seen  that  it  is  desirable  to  promote  the  formation 
of  double  silicates,  and  caustic  lime  seems  to  have  a  decided  action 
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Upon  clays  in  starting  and  bringing  about  the  formation  of  this  most 
desirable  class  of  bodies. 

Lime  and  Potash. — Lime  has  not  only  the  effect  of  ading  in  the 
formation  of  unions  of  potash  which  will  be  held  in  the  soil,  but  it 
also  has  the  ability  to  liberate  potash  from  combinations  which  are 
locked  up  and  unavailable  to  plants.  This  is  particularly  marked  when 
lime  is  applied  to  land  containing  fragments  of  feldspar.  Gypsum  is 
particularly  useful  in  rendering  potash  available,  and  the  sulphate  of 
lime  in  dissolved  phosphates  often  have  an  indirect  value  in  this  way. 

Lime  also  favors  the  production  of  nitrate  of  potash  in  the  soil. 
This  is  particularly  true  when  lime  is  used  on  soils  receiving  consid- 
erable stable  manure.  The  process  and  changes  involved  are  exactly 
similar  to  those  which  have  been  employed  in  many  places  for  the 
production  of  nitrate  of  potash  (Nitre)  for  use  in  the  manufacture  of 
gunpowder,  and  for  which  a  prize  was  awarded  by  the  French  Gov- 
ernment to  Mons.  Thouvenel  in  1776. 

Lime  and  Organic  Compounds. — Lime  hastens  the  decomposi- 
tion of  organic  matter  and  inert  nitrogen  compounds  of  hnmus  in  the 
soil,  and  promotes  the  formation  of  ammonia  and  nitrate  compounds 
from  the  same.  It  also,  as  has  been  seen  above,  aids  in  the  formation 
of  compounds  not  easily  removed  from  the  soil.  Lime  promotes  nitri- 
fying ferments  and  makes  possible  their  existence  in  many  cases  that 
would  be  impossible  without  its  presence. 

Lime  produces  particularly  good  results  if  applied  after  using 
green  manures,  as  it  acts  chemically  and  imites  with  some  parts  of 
the  organic  matter  and  leaves  the  remainder  in  a  disorganized  condi- 
tion which  rapidly  decomposes.  It  is,  perhaps,  this  tendency  to  de- 
stroy organic  matter  that  makes  the  frequent  use  of  lime  pernicious. 
All  evidence  teaches  us  that  lime  is  no  substitute  for  manure  but  only 
a  reinforcement  of  it.  No  doubt  much  land  has  been  reduced  to  Lhe 
verge  of  sterility  by  applying  lime  continually  until  all  the  organic 
matter  has  been  used  up.  Such  procedure  is  probably  responsible  for 
the  old  proverb,  "Lime  enriches  the  father  but  beggars  the  son."  • 

Lime  and  Phosphoric  Acid. — If  a  soil  contains  much  phosphoric 
acid  combined  with  iron  and  alumina  which  is  relatively  inert,  an  ap- 
plication of  lime  will  change  it  into  a  form  available  to  plants.  Lime 
applied  to  soils  which  have  received  or  will  receive  applications  of  dis- 
solved phosphates,  will  not  produce  any  harmful  results  or  cause  a  loss 
of  the  phosphoric  acid.  It  may  hasten  the  reversion  of  the  soluble 
phosphoric  acid,  but  the  phosphoric  acid  will  still  be  in  an  available 
condition.  In  the  average  soil  this  reversion  takes  place  any  way 
within  twenty-four  hours  after  applying  the  phosphate. 

Lime  Corrects  Acidity. — Most  cutivated  soils  possess  a  slightly 
acid  reaction.  This  is  generally  due  to  decomposition  of  the  remains 
of  plants  in  the  soil  forming  organic  adds.  On  wet  soils  this  condi- 
tion is  more  noticeable  than  on  dry  soils.  The  sour  humus  and  organic 
adds  are  not  only  unfavorable  to  the  growth  of  nitrifying  ferments 
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and  the  root  tubercles  of  leguminous  plants  but  also  are  likely  to  dis- 
solve iron  and  other  compounds  which  are  poisonous  to  microbes  and 
crops.  Water-culture  experiments  have  shown  that  slightly  acid  so- 
lutions are  favorable  to  the  growth  of  plants,  and  while  most  soils 
possess  this  character  to  a  slight  degree,  yet  any  excess  of  soluble  acid 
in  the  soil  would  be  highly  detrimental.  While  most  of  our  cultivated 
crops  seem  to  need  a  slight  acidity,  it  is  probable  that  they  have  the 
ability  to  create  this  condition  to  a  sufficient  degree  through  the  med- 
ium of  the  solutions  sent  out  by  their  roots.  This  being  the  case,  it 
would  seem  that  the  aim  should  be  to  keep  soils  in  a  neutral  or  slightly 
alkaline  condition  so  as  to  favor  the  growth  of  root  tubercles  of  :hc 
legumes  and  the  desirable  soil  ferments. 

Liminor  is  excellent  for  correcting  any  excess  of  acidity,  and  is 
probably  the  most  eflfective  and  economical  substance  for  bringing 
about  these  other  desirable  conditions. 

Physical  Results  of  Liming  Soils. 

The  many  chemical  changes  brought  about  by  the  action  of  lime 
on  soils  result  in  producing  physical  changes  which  give  soils  new 
mechanical  characteristics.  Lime  has  the  power  of  changing  the  phy- 
sical properties  of  a  clay  soil  and  making  it  more  friable  and  easily 
cultivated,  and  putting  it  in  a  condition  so  that  water  may  pass  more 
freely  through  it.  This  will  make  it  less  susceptible  to  extremes  of 
dry  or  wet  weather,  and  make  it  a  good  home  for  the  roots  of  the 
plants.  The  action  of  lime  on  sandy  soils  may  be  said  to  be  the  re- 
verse of  that  on  clay  soils ;  that  is,  it  has  a  cementing  action,  making 
such  soils  stick  together  and  in  such  a  condition  that  they  will  hold 
more  water  and  not  dry  out  so  rapidly. 

The  changes  are  brought  about  by  what  is  termed  the  "floccula- 
tion"  of  the  clay  and  organic  particles.  It  has  been  found  that  one 
(i)  part  of  lime  has  the  power  to  flocculate  and  clear  10,000  parts  of  a 
turbid  liquid,  so  that  it  can  be  readily  understood  that  an  applicati  m 
of  one  ton  (35  bushels)  of  lime  would  have  marked  effect  on  an  av- 
erage soil  to  the  depth  of  six  inches  which  weighs  approximately  900 
tons. 

Other  Effects  of  Lime. 

As  has  been  stated,  applications  of  lime  produce  a  beneficial  effect 
in  giving  a  favorable  medium  for  the  growth  of  nitrifying  organisms 
and  of  the  root  tubercles  on  the  leguminous  plants  (particularly  the 
clover).  Lime  is  also  sometimes  applied  to  prevent  the  "Club-foot" 
of  cabbage,  celerv  and  of  certain  root  crops.  It  is  sometimes  used  to  de- 
stroy larvae,  slugs  and  worms,  but  experiments  do  not  bear  this  out 
and  it  is  doubtful  if  it  has  such  an  effect.  Applications  of  lime  are  also 
supposed  to  favor  the  development  of  certain  injurious  and  undesir- 
able conditions  such  as  the  scab  disease  in  potatoes. 
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The  experiments  conducted  by  the  Rhode  Island  Experiment  Sta- 
tion have  resulted  in  the  following  classification  of  plants  according  t«i 
their  action  with  reference  to  lime : 


TABLE  XVII 
Giving  approximate  Effects  of  Lime  on  various  Plants, 


Plants  Benefited  by 
Lime. 


Spinach, 

Lettuce, 

Beets, 

Okra. 

Salsify, 

Celery, 

Onions. 

Parsnips, 

Cauliflower, 

Cabba«[e, 

Cucunibers, 

Eerg  Plants. 

Cantaloupes, 

Aspara^s, 

Konl-rabi. 

Dandelion, 

Swedish  Turnip, 

Pepper, 

Pea, 

Peanuts, 

Tobacco, 

Sorghum, 

Alfalfa, 

Clover, 

Barley, 

Wheat, 

Oats, 

Timothy, 

Ky.  Blue  Grass, 

Seed  Fruits, 

Stone  Fruits. 


Plants  Indifferent 
to  Lime. 


•Com. 

Millet, 

Hungarian  Millet, 

Golden, 

Rye. 

Potatoes, 

Carrots, 

R.  I.  Bent  Grass, 

Red  top  Grass. 


Plants  Injured  by 
Lime. 


Watermelon, 
Serradella, 
Blue  Lupine, 
Sheep  Sorrel. 


•Experiments  at  this  Station  have  shown 
applications  of  lime  to  com  to  give  marked 
increase  in  yield. 


From  the  list  it  will  be  seen  that  most  all  of  the  crops  commonly 
grown  in  Maryland,  are  benefited  by  application  of  lime. 

Time  of  the  Year  to  Apply  Lime. 


The  fall  is  generally  considered  the  best  time  to  apply  lime,  but 
moderate  application  may  be  made  whenever  the  farmer  finds  it  con- 
venient to  perform  the  work.  With  the  conditions  generally  prevail- 
ing in  this  State  it  will  usually  be  found  most  convenient  to  haul  the 


80.  MARYLAND  AGBICXJLTUaAL  BXPBRIMBNT  STATION. 

lime  in  the  winter  and  apply  it  in  the  spring  in  order  to  get  it  harrowv^d 
into  the  land.  Much  of  the  fall  g^ain  is  seeded  on  corn  ground  and 
this  land  is  not  plowed  up  or  in  shape  to  apply  the  lime  advantageous- 
ly at  that  season. 

It  will  be  noted  that  most  of  the  experiments  reported  in  this 
bulletin  are  with  spring  applications. 

How  Much  and  How  Often  to  Apply  the  Lime. 

The  quantity  of  lime  applied  varies  considerably  in  the  various 
sections  and  at  various  times.  This  has  probably  been  due  in  a  large 
measure  to  the  cost  of  lime  and  the  relative  distance  it  must  be  hauled. 
Recent  observations  seem  to  indicate  that  it  is  better  to  apply  small 
quantities  and  make  the  applications  at  frequent  intervals  rather  than 
apply  very  large  quantities  at  one  time.  The  old  practice  of  putting 
£00  bushels  or  more  per  acre  is  seldom  practiced  now.  The  kind  of 
soil  to  which  the  application  is  made  makes  it  necessary  to  vary  the 
quantity.  It  is  now  pretty  well  recognized  that  on  poor  soils  and  on 
sandy  soils,  the  quantity  applied  at  one  time  should  be  small.  The 
quantity  and  frequency  are  points  that  are  under  test  at  this  Station. 
See  the  results  in  Tables  II  to  VII,  pages  2  to  9. 

Method  of  Applying  Lime. 

There  is  probably  considerable  energy  wasted  and  money  lost  in 
the  manner  in  which  lime  is  applied. 

In  the  first  place  it  should  be  remembered  that  the  tendency  of  lime 
is  downward  in  the  soil,  so  it  should  always  be  applied  at  the  surface 
and  never  plowed  under.  In  the  second  place  it  should  be  remem- 
bered that  the  lime,  when  in  its  caustic  or  quick  state,  has  the  most 
power  in  producing  chemical  and  physical  changes  in  the  soil.  For 
this  reason  the  aim  should  be  to  get  the  lime  into  the  soil  in  its  active 
state,  and  have  it  thoroughly  incorporated  in  the  soil  before  it  has  had 
a  chance  to  lose  any  of  its  active  principles.  See  results  on  another  page. 
With  this  idea  in  mind,  lime  should  be  slaked  by  means  of  water,  and, 
as  soon  as  in  a  powdery  state,  be  spread  ov6r  the  land  and  at  once 
harrowed  in,  to  thoroughly  incorporate  it  in  the  soil,  lime  should  not 
be  allowed  to  "aiV  slake,  as  by  so  doing  it  absorbs  considerable  car- 
bonic acid  from  the  air  and  some  of  it  is  changed  back  to  the  carbon- 
ate, the  chemical  form  in  which  it  existed  before  burning  and  conse- 
quently some  of  that  which  was  paid  for  in  burning  is  lost.  Lime 
put  on  small  or  large  piles  to  slake  should  be  covered  with  earth  to 
keep  it  out  of  contact  with  the  air  while  slaking,  and,  as  soon  as  it  has 
come  to  a  powdery  condition,  it  should  be  spread  on  the  land  and  har- 
bowed  in. 

It  will  generally  be  found  more  economical  to  haul  water  to  ap- 
ply to  the  lime  and  slake  it  at  once   rather  than  cover   with   earth. 
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Slaking  with  water  would  be  a  more  economical  method  than  to  lose 
part  of  the  value  of  the  lime  through  air  slaking. 

When  it  can  be  avoided  do  not  apply  lime  on  top  of  the  land  with 
the  idea  that  the  rains  will  dissolve  it  and  carry  it  into  the  soil,  for, 
in  the  first  place  the  rains  may  not  come  until  after  some  lapse  of  time 
and  much  of  the  lime  will  have  returned  to  the  carbonate ;  and,  in  the 
second  place,  it  takes  700  pounds  of  water  to  dissolve  one  pound  of 
lime  and  that  amount  of  rain  could  not  be  depended  upon. 

Recently  lime  has  been  put  on  the  market  in  a  powdered  caustic 
state  so  that  it  can  be  applied  to  the  land  with  a  grain  drill  or  lime- 
spreader  or  by  most  manure  spreaders  and  get  it  thoroughly  incorpor- 
ated with  the  soil  while  it  is  still  in  the  quick  state  which,  theoretically, 
should  be  the  best  way.  This  kind  of  lime  also  affords  an  oppor- 
tunity to  apply  small  quantities  and  get  it  more  evenly  distributed 
than  is  possible  with  a  shovel. 

The  lime  spreaders  or  the  lime  attachments  which  come  with  most 
manure  spreaders  will  be  found  very  valuable  for  spreading  slaked 
lime  and  particularly  so  when  only  small  quantities  per  acre  are  to  be 
used. 

The  system  of  putting  lime  in  small  (one  bushel  and  one-half 
bushel)  piles  all  over  the  field  and  allowing  it  to  slake  before  spread- 
ing is  not  to  be  recommended,  as  it  usually  will  be  found  not  to  be  the 
easiest  and  most  economical  means  of  application ;  but  in  case  this  meth- 
od of  doing  the  work  is  desired  the  following  table  of  distances  may 
be  found  helpful  to  many. 

TABLE  XVIII. 

Showing  distances  apart  that  1  bushel  and  i  bushel  piles  of  Lime  should 

be  placed  to  cover  an  Acre  with  a  given  quantity, 

I      One  Bushel  Piles       One-half  Bushel  Piles 

Bushels  per  Acre. -     -  

;  Number  of  Feet  Square. 


20 '  46i  33 

25 41}  29i 

30 38  27 

40 33  23i 

50 29i  20f 

60 27  1  19 

70 1  25  17f 

76 '  241  I  7 

80 23i  ,  16i 

90 !  22  I  154 

100 20f  I  14| 

__ I 1 

When  lime  is  applied  in  this  way  care  should  be  taken  to  .never 
allow  it  to  lay  until  it  becomes  mucked  or  to  spread  it  when  it  is  wet. 
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How  TO  Determine  the  Need  for  Lime. 

There  have  been  numerous  methods  proposed  for  determining 
the  need  for  lime  and  the  probable  quantity  required ;  none  of  them  are 
very  reliable  and  all  take  more  or  less  skill  in  their  application.  The 
most  reliable  test  is  evidenced  by  the  crop,  but  this  takes  considerable 
time.  Probably  the  easiest  test  is  the  use  of  blue  litmus  paper  for 
testing  the  acidity  of  soils,  and  if  it  turns  red  rapidly  it  will  generally 
indicate  the  need  for  lime.  The  blue  litmus  paper  test  is  very  simple; 
it  is  made  by  bringing  a  piece  of  blue  litmus  paper  in  contact  with 
the  moistened  soil  and  observing  the  intensity  and  rapidity  of  the  red- 
ness thus  produced. 

The  general  characteristics  of  the  land  as  to  its  derivation  can  not 
be  taken  as  a  sure  indication  of  the  lack  or  supply  of  lime.  It  is  not 
infrequent  to  find  that  in  lime-stone  regions  and  on  the  so-called  lime- 
stone soils  that  applications  of  lime  produce  most  marked  results. 
This  is  due  to  the  fact  that  the  lime  of  lime-stone  soils  has  been  re- 
moved in  a  great  part  through  prolonged  decay  and  the  dissolving 
action  of  the  carbonated  waters.  This,  not  infrequently,  leaves  such 
soils  so  siliceous  or  ferrugenous  as  to  be  quite  barren,  and  of  a  nature 
to  be  benefited  by  an  application  of  lime.  Throughout  the  areas  oc- 
cupied by  the  Trenton  Lime-stones  in  Maryland,  nearly  every  farm 
has,  in  years  past,  had  its  quarry  and  lime-kiln  for  fitting  and  supplv- 
ing  lime  once  more  to  soils  that  had  been  so  thoroughly  leached  as  to 
render  them  lean  and  poor. 

The  Occurrence  and  Composition  of  the  Sources  of  Lime  in 

Maryland. 

Maryland  is  well  supplied  with  lime  for  agricultural  purposes.  It 
is  not  only  abundant,  but  quite  generally  and  widely  distributed.  . 

The  source  of  lime  in  Maryland  may  be  divided  into  three  general 
classes :  first,  lime-stone :  second,  marls :  third,  shells.  The  lime-stones 
occur  widely  distributed  throughout  the  western  part  of  the  State,  and 
the  marls  throughout  the  tide-water  areas  of  Southern  Maryland  and 
the  Eastern  Shore.  The  shell,  derived  mostly  from  the  oyster,  is 
burned  into  lime  and  used  more  or  less  in  all  parts  of  the  State,  but 
most  generally  in  the  tidewater  sections. 

In  studying  the  sources  of  lime  available  in  this  State  eighty-six 
samples,  representing  the  various  deposits,  were  furnished  to  us  by 
Dr.  Wm.  B.  Clark,  State  Geologist,  which  were  duplicates  of  those 
procured  in  making  the  geological  survey.  These  samples  were  ana- 
lized  and  the  results  are  found  in  Table  XIX. 

In  addition  to  the  report  on  the  analyses  of  the  samples  furnished 
by  the  Survey,  will  be  given  the  analyses  of  those  that  have  come  to 
this  Station  from  time  to  time  during  the  past  eighteen  years,  together 
with  a  compilation  of  a  few  of  the  analyses  of  the  Maryland  limes  and 
lime-stones  which  have  come  to  our  attention.    These  samples,  in  some 
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instances,  have  been  sent  by  the  manufacturers  and  in  others  by  the 
users  of  the  lime,  hence  the  Station  can  only  report  on  the  quality  of 
the  sample  received,  and  can,  in  no  degree,  vouch  for  the  authenticity 
of  the  sample. 

By  referring  to  the  analyses  as  given  in  the  tables,  it  will  be  seen 
that  limestone  of  good  quality  for  agricultural  purposes  occurs  quite 
widely  and  generally  distributed  in  Maryland,  which,  together  with 
the  marls  and  abundance  of  oyster  shells  in  the  bay  and  tide  water 
sections,  puts  lime  within  easy  reach  for  all.  The  variation  in  the 
ouality  of  lime-stones  in  this  State  makes  it  possible  to  procure  any 
grade  desired,  and  where  special  advantages  are  obtained  on  some 
soils  through  the  use  of  pure  lime,  magnesium  lime  or  alum  lime, 
they  can  be  taken  advantage  of,  and  all  at  about  the  same  cost.  A 
study  of  the  quality  of  these  various  deposits  makes  it  evident  that 
where  the  simple  effect  of  the  lime. is  desired,  that  it  could  be  ob- 
tained by  using  some  of  the  local  sources  of  lime  and  thus  save  much 
that  is  now  being  paid  for  freight  in  transporting  lime  from  a  rela- 
tively distant  quarry. 

There  are  few  states  where  the  farmers  are  so  fortunate  as  to  have 
some  source  of  lime  at  almost  every  door,  and  there  is  no  doubt  but 
that  it  could  be  used  advantageously  by  many,  if  applied  judiciously, 
who  are  not  now  availing  of  this  means  of  improving  the  fertility  of 
their  lands. 
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Maryland  Marls. 

Marls  are  found  in  large  quantities  in  many  parts  of  Maryland; 
and  have  been  used  more  or  less  for  agricultural  purposes  for  many 
years.  From  the  small  quantity  of  plant  food  which  marls  furnish, 
and  the  difficulty  and  expense  of  handling  and  transportation,  their 
use  is  generally  confined  to  places  very  near  the  deposits. 

Marls  may  be  considered  in  three  classes,  according  to  their  gen- 
eral character  and  the  geological  formations  in  which  they  occur,  be- 
ing only  three  of  the  many  formations  in  this  State.  These  forma- 
tions are  found,  as  a  rule,  one  above  the  other,  but  it  is  rare  that  mo»'e 
than  one  occurs  in  a  single  exposure.  The  upper  marl  known  as  shell 
marl  or  blue  marl,  is  found  in  the  Neocene  or  the  most  recent  of  these 
formations,  at  very  near  the  surface.  It  consists  chiefly  of  seannid, 
with  sand  and  clay  and  partially  decayed  shells  and  bones.  Its  value 
depends  mainly  on  lime,  which  it  contains  in  the  form  of  the  carbon- 
ate. This  class  of  marls  usually  has  a  very  small  per  cent,  of  phos- 
phoric acid  and  potash,  although  sometimes  it  contains  beds  of  glau- 
conite  which  gives  a  higher  potash  value.  The  physical  character  of 
these  calcareous  marls  varies  with  the  class  of  animal  remains  from 
which  they  are  derived,  and  the  state  of  preservation  of  the  same.  To 
this  class  belong  most  of  the  marls  that  have  been  examined  at  this 
Station,  as  this  Neocene  formation  covers  a  large  area  in  Southern 
Maryland. 

The  second  class  of  marls  is  found  in  the  Eocene  formation,  which 
is  older  than  the  Neocene  and  is  just  below  it  in  the  geological  order. 
It  is  friable  and  somewhat  chalky,  consisting  of  comminuted  shells  and 
corals,  and  is  of  a  light  color.  The  agricultural  value  of  this  variety 
is  given  by  the  potash  and  the  carbonate  of  lime  which  it  furnishes. 
The  glauconite  or  green  sand  may  be  expected  to  be  found  in  this 
class.  In  parts  of  New  Jersey  this  is  very  prominent,  but  the  per  cent- 
age  of  pota<;h  has  been  found,  a'?  a  rule,  to  be  much  lower  in  this  State. 

The  third  class,  or  that  which  has  the  lowest  geological  position 
is  the  cretaceous  marl.  This  also  contains  glauconite  and  is  common- 
1}  known  in  New  Jersey  as  **green  sand."  There  are  very  few  ex- 
posures of  this  formation  in  Maryland  and  it  is  difficult  to  distingui.^h 
it  from  the  Eocene.  Marls  of  this  class  vary  considerably  in  the»r 
chemical  composition  and  agricultural  value.  They  owe  their  fertil- 
izing quality  to  the  presence  of  phosphoric  acid  and  potash,  and  some- 
times contain  a  goodly  admixture  of  calcareous  matter.  The  best  New 
Jersey  marls,  and  those  that  have  been  used  with  the  most  success, 
have  contained  from  two  to  three  per  cent,  of  phosphoric  acid  and 
from  five  to  seven  per  cent,  of  potash.  The  few  Maryland  marls  of 
this  class  that  have  been  examined  thus  far  have  not  given  nearly  as 
high  a  per  cent,  of  these  ingredients. 

Marls  occur  in  each  of  these  three  geological  formations  in  a  suc- 
cession of  beds  varying  in  thickness  from  a  few  inches  to  many  feet, 
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and  separated  by  layers  of  gravel,  sand  or  clay.  There  may  be  many 
of  these  beds  of  marl  in  the  same  formation,  and  several  beds  of  the 
same  class  are  often  seen  in  the  same  exposure,  but  the  different 
classes  of  marl  are  rarely  seen  together. 

The  potash  of  marls,  being  in  an  insoluble  form,  must  necessarily 
act  very  slowly  in  the  soil.  Much  of  the  potash  in  marls  will  become 
slowly  available  to  plants  through  weathering,  but  a  considerable 
amount  of  it  could  be  rendered  available  by  the  action  of  lime,  which 
probably  takes  place  through  the  formation  of  the  double  silicates 
spoken  of  on  page  95.  This  change  could  readily  be  brought  about  by 
burning  those  marls  which  contain  considerable  Calcium  (lime)  Car- 
bonate, and  then  slacking  the  produ<^t.  This  could  be  performed  with 
profit  with  some  of  the  marl  deposits  of  the  State  and  give  a  cheap 
source  of  lime,  at  the  same  time  furnishing  some  potash  and  phos- 
phoric acid.  Such  applications  would  be  highly  beneficial  to  the  lands 
on  the  farms  in  the  neighborhood  of  such  deposits. 

The  following  table  gives  the  results  of  the  examination  of  ninety- 
five  separate  samples  from  various  parts  of  this  State.  Collectively, 
the  samples  reported  upon  in  this  table  XXV  are  believed  tQ  repre- 
sent in  character  and  composition,  all  the  deposits  in  Maryland,  which 
are  so  exposed  as  to  be  accessible  for  use.  .   ' 
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mabtland  agricultural  experiment  station. 
Value  of  Maryland  Marls. 


The  value  of  Maryland  marls  usually  depends  upon  the  amount 
of  shells  which  they  contain.  The  green  and  bluish  marls  are  not  very 
valuable  as  they  contain  but  little  lime,  and  the  potash  which  they  con- 
tain is  not  very  available  to  crops.  Maryland  shell  marls  have  very 
little  commercial  value  owing  to  the  great  proportion  of  worthless  ma- 
terial they  contain  and  their  bulky  nature,  but  they  have  considerable 
agricultural  value  and  should  be  more  extensively  used  than  at  pres- 
ent. In  fact  no  farmer  who  has  a  deposit  of  shell  marl,  that  is  easily 
accessible,  on  his  place  can  afford  not  to  use  it  very  generally  and 
quite  frequently  on  his  land.  Some  time  the  shell  marl  may  not  a:t 
quite  as  quickly  as  caustic  lime  but  in  a  series  of  years  it  will  produce 
as  good,  and  in  some  cases  better  results.  The  following  results  of 
experiments  which  have  been  conducted  at  this  Station  show  beyond 
a  doubt  that  applications  of  Maryland  shell  marl  will  produce  very 
decided  increases  in  the  yields  of  crops. 

TABLE  XXIV. 

Showing  EH'eci  of  Shell  Marl  Compared  with  Other  Sources  of  Linie, 

(Yields  in  bushels  and  pounds  per  acre.) 


I 


Application. 


a 


I  I  I 

'  4  Crops  Com.  Z  Crops  Wheat 


iTotal  11  Crops. 


d 

1 

St 

u 

.s 

V 

g 

'8 

o 

f>i 

NothinfiT 

Stx)ne  Lime 

Oyster  Shell  Lime 
Ground  Oyster  Shells 


I 


I400I 
1400 
2600; 


Shell  Marl* '130001 


97.5 
127  7 
129.9 
148  4 
145.0 


10400 
11228 
11440 
12834 
11858 


4 
Crops 

lbs, 


s 

I 


5200 

129.4 

6760 

161.3 

8060 

161.8 

7930 

190.7 

8580 

188.4 

18297 
21595 
22467 
24869 
25182 


*The  marl  used  in  this  experiment  was  from  the  same  deposit  as  Sample  No.  588,  Table  XXV. 

In  another  experiment  the  application  of  two  tons  of  shell  marl 
per  acre  produced  an  increase  of  16.7  bushels  of  corn  and  450  lbs.  of 
fodder  per  acre  the  first  year. 

In  still  another  experiment  the  application  of  four  tons  of  shell 
marl  per  acre  did  not  produce  any  increase  in  the  first  crop  of  co.ti, 
but  gave  an  increase  of  y/2  bushes  of  corn  and  600  lbs.  of  fodder  the 
second  year  and  the  third  year  increased  the  wheat  yield  5J/^  bushels 
of  grain  and  1050  lbs.  of  straw.  The  marl  used  in  these  last  two  ex- 
periments was  from  the  same  deposit  as  sample  No.  50,  and  while  this 
i<;  a  fairly  good  marl  yet  it  should  have  been  applied  much  heavier 
than  it  was  for  best  resuts. 
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AfiBICmTUBAL  EXPERIMENT  STATION. 

BULLETIN  No.  IlL  OCTOBER,  1906. 

THE  OYSTER  SHELL  SCALE. 


Lepidosaphes  ulmi  Linn. 


By  T.  B.  Symons. 

The  Oyster  Shell  scale,  one  of  the  easily  distinguished  species  of 
scale  insects,  is  generally  distributed  over  Maryland,  and  in  fact  is  said 
to  be  found  practically  throughout  the  world.  This  scale  has  received 
treatment  at  the  hands  of  writers  on  injurious  insects  for  many  years. 
Probably  the  first  account  of  this  pest  in  this  country  was  written  by 
Air.  Enoch  Perley,  of  Bridgton,  Me.,  and  was  published  by  the  Mass- 
achusetts Agricultural  Society  in  1796.  It  is  supposed  to  be  an  im- 
ported pest  and  to  first  have  located  in  the  New  England  States,  but 
it  has  spread  generally  throughout  the  United  States.  Though  it  was 
never  generally  considered  a  very  serious  pest,  yet  early  writers  warned 
orchardists  to  be  on  the  lookout  for  its  introduction  into  their  orchards. 
This  insect  has  not  been  found  to  be  very  injurious  to  apple  orchards 
in  Maryland,  with  the  exception  of  some  few  cases  in  Garrett  County. 
In  these  orchards  the  pest  has  to  be  combatted  with  as  much  vigor  as 
in  controlling  the  San  Jose  Scale.  Although  it  does  more  or  less  in- 
jury to  various  fruit  trees,  this  bulletin  is  written  with  a  view  to  call- 
ing the  attention  of  the  public  to  the  insect's  comparatively  recent  at- 
tack on  maple  trees.  The  injury  being  done  by  this  pest  to  the  sugar- 
maples  in  many  parts  of  the  State  is  very  great,  and  no  means  have 
been  employed  for  its  control.  Specimens  of  this  scale  on  various  trees 
have  been  received  from  time  to  time  for  a  number  of  years ;  but  it  is 
cnly  during  the  past  two  years  that  serious  injury  has  been  noted;  and 
of  its  causing  the  death  of  many  large  maples. 

The  maple  trees,  as  would  be  expected,  and  as  shown  in  the  ac- 
companying cuts,  are  attacted  usually  in  the  upper  and  younger 
branches.  This  insect  works  and  multiplies  in  each  direction  from 
the  point  of  first  infestation,  killing  the  branches  by  sucking  the  juice 
of  the  trees,  as  it  progresses.  In  cases  where  trees  are  killed  there  is 
no  doubt  but  that  they  have  been  infested  for  some  time.  This  fact 
illustrates  the  importance  of  not  only  giving  fruit,  forest,  and  shade 
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trees,  and  ornamental  shrubbery  attention  at  the  time  of  planting  but 
also  of  frequently  inspecting  them. 

To  the  general  observer  this  may  not  appeal  with  the  forcefulness 
that  it  does  to  the  authorities  of  some  of  our  small  towns  or  to  the  in- 
dividual property  owner,  where  the  insect  has  seriously  injured  or 
killed  outright  the  great  majority  of  the  maple  trees  and  often  othir 
shade  trees.  This  condition  has  been  observed  in  several  small  towns 
in  this  State,  and  it  is  only  by  a  concerted  effort  on  the  part  of  their 
citizens  that  such  a  condition  can  be  improved.  It  should  be  the  duty 
of  the  citizens  of  every  village  or  town  to  see  to  it  that  some  offiC'*r 
gives  the  necessary  attention  towards  the  growth,  development,  and 
protection  of  their  shade  trees ;  for  there  is  nothing  that  adds  more  to 
the  comfort  of  the  inhabitants  and  the  beauty  of  the  hamlet  or  city 
than  its  trees.  In  our  large  cities  this  important  feature  of  municipal 
supervision  is  generally  provided  for.  Accordingly  the  conditions 
which  exist  today  in  rega,rd  to  the  injury  by  the  Oyster  Shell  Scale  to 
our  maple  trees,  by  the  San  Jose  Scale  to  the  fruit  trees  as  well  as  by 
(^ther  insects  attacking  various  plants  in  many  of  our  towns,  would  be 
prevented. 

It  may  not  be  inappropriate  in  this  connection,  to  refer  to  the  war 
that  is  now  being  waged  by  the  people  of  Massachusetts  and  New 
Hampshire  against  the  Gypsy  and  Brown-tail  moths,  which  pests 
threaten  the  annihilation  of  forest,  shade,  and  fruit  trees  in  parts  of 
these  states.  While  everything  possible  is  being  done  by  the  authori- 
ties of  those  states  and  the  United  States  Bureau  of  Entomology  to 
prevfent  the  spread  of  these  insects  to  other  states,  it  is  possible  at  iny 
time  that  either  or  both  of  them  may  be  introduced  into  Maryland, 
therefore  it  is  of  prime  importance  that  not  only  should  the  people  at 
large  pay  some  attention  to  their  shade  trees  in  order  to  prevent  any 
injury  being  done  by  an  insect  but  al^o  towns  and  municipalities  should 
take  vigorous  action  in  the  control  of  any  injurious  insect  pest. 

LIFE  HISTORY. 

The  different  stages  of  the  insect's  life  history  are  shown  in  the 
accompanying  cuts,  figures  i  and  2.  Figure  i  shows  a  female  scale 
from  below,  revealing  the  tiny  white  eggs  varying  in  number  from  45 
to  90,  which  are  laid  in  early  fall.  Her  dead  body  is  also  shown  in 
the  upper  end  of  the  scale.  The  insect  passes  the  winter  in  the  egg 
state.  The  eggs  hatch  early  in  May  in  this  latitude  into  tiny  young 
which  crawl  out  upon  the  small  twigs  of  the  tree  or  bush  and  at  once 
settle,  inserting  their  beaks  into  the  bark  of  the  food  plant.  While  the 
voung  twigs  are  usually  infested  yet  the  scale  is  often  found  on  ihe 
larger  twigs  and  branches  and  even  on  the  trunks  of  trees.  In  the 
north  this  insect  is  supposed  to  have  only  one  annual  generation.  In 
this  State,  Prof.  Johnson  reports  in  Bulletin  No.  20.  U.  S.  Div.  Ent. 
tSqq.  that  there  are  two  generations ;  the  young  of  the  second  genera- 
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rion  appearing  the  last  week  in  July  or  the  first  week  in  August.  Un- 
fiortunately  we  are  not  prepared  to  verify  this  statement  at  this  wri- 
ting from  actual  observation.  It  was  intended  to  study  the  life  his- 
tory of  this  insect  very  closely  this  past  year,  but  circumstances  pre- 


Fltfiire  1 — Oyster  Shell  Scale — ( Lepld(naphes  nlml  Linn.): 
a,  female  scale  from  below,  showing  e»;s» ;  b.  name  from  aliove, 
greatly  eularged ;  c.  female  scales ;  d,  male  scale,  enlarged :  e» 
male  scale  on  twig,  natural  size.  After  Howard,  Yearbook, 
J8i)4.  U.  S.  Department  of  Agriculture. 


vented,  and  we  were  only  able  to  observe  one  single  scale  that  we  iso- 
lated on  a  lilac  bush.  In  this  case  there  was  only  one  generation.  The 
rapidity  of  tlie  increase  of  the  pest  indicates,  however,  thac  there  are 
probably  two  generations  in  this  State. 
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After  inserting  its  beak  the  female  molts  twice,  the  molts  aiding 
in  the  formation  of  the  scale  which  is  secreted  mainly  from  the  pos- 
terior end  of  the  body.  It  continues  to  develop  until  reaching  ma- 
turity when  it  lays  the  eggs  previously  referred  to  for  either  the  sec- 
ond generation  or  for  passing  the  winter.     The  male  scale  is  much 


Figure   2>— Oyster    Shell    Scale — ( Lepidosaphes  ulml  Linn.)  : 

a,  adult  male;  b,  foot  of  same;  c,  young  larva:  d,  antenna  of 
same ;  e,  adult  female  taken  from  scale — a,  c,  e  greatly  enlarged : 

b,  d  still  more  enlarged.     After  Howard,  Yearbook,  1894,  U.  S. 
Department  of  Agriculture. 


smaller  than  the  female  (see  figure  i)  there  being  a  single  cast  skin; 
and  the  scale  is  hinged  at  its  posterior  part  in  such  a  way  as  to  per- 
mit the  escape  of  the  winged  adult  (see  figure  2).  This  winged  male 
however,  can  do  no  injury,  its  only  function  being  to  assist  in  repro- 
duction. 


THE  OYSTER  SHELL  SCALE. 
FOOD  PLANTS. 
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The  Oyster  Shell  Scale  apparently  has  a  great  range  of  food 
plants.  In  this  State  we  have  observed  the  insect  attacking  apple,  pltun, 
^see  figure  3),  pear,  quince,  silver  maple,  sugar  maple,  Norway  maple, 
linden,  willow,  lilac,  poplar.  In  the  Yearbook  of  the  U.  S.  Depart- 
ment of  Agriculture,  1894,  Dr.  Howard,  cited  in  addition  to  the  above 
hawthorn,  buckthorn,  raspberry,  currant,  hop-tree,  bladdernut,  horse- 
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Figure  8 — Oyster  Shell  Scale  on  maple. 
Photo,  by  A.  B.  Gahan. 


Figure  4 — Oyster  Shell  Scale  on  plum. 
Photo,  by  A.  B.  Gahan. 


chestnut,  blackberry  and  cottonwood  as  found  in  the  District  of  Co- 
lumbia. Some  doubt  has  been  expressed  as  to  the  correct  identifica- 
tion of  the  species  in  all  cases,  as  the  resemblance  of  some  species  is 
so  very  close  that  they  will  be  considered  the  same  upon  superficial 
examination,  and  it  Is  only  a  close  study  of  the  structural  differences 
that  reveals  otherwise.    The  variety  of  its  food  plants  has  aided  the 


62  MARYLAND  AORICUI/TUBAL  BXPBBIMBNT  STATION. 

general  distribution  of  this  insect  over  the  country.  Its  injury  to  va- 
rious species  of  maple,  lilac,  and  apple  in  this  State  point  to  the  fact 
that  it  prefers  these  food  plants  in  this  locality. 

EXPERIMENTS  ON   MEANS  OF  CONTROL. 

As  already  stated  this  insect  does  its  injury  by  sucking  the  juices 
of  plants  and  accordingly  must  be  controlled  by  a  contact  insecticide. 
As  the  insect  winters  in  the  egg  state,  recommendations  have  not  com- 
monly been  made  for  destroying  it  at  that  season  but  it  is  usually  ad- 
vised treating  just  as  the  eggs  hatch  in  early  May.  This  method  ap- 
plies as  a  general  rule,  as  it  is  seldom  that  an  ifisect  can  be  easily  de- 
stroyed in  the  egg  state.  Kerosene  emulsion  applied  just  as  the  eggs 
hatch  has  been  universally  recommended  for  the  control  of  the  pest. 
This  being  the  best  solution  to  use  when  the  plants  are  in  foliage. 
However,  since  the  general  adoption  of  the  lime,  sulfur  and  salt 
wash  for  the  control  of  the  San  Jose  Scale  it  was  suggested  and  recom- 
mended at  times  to  treat  plants  infested  with  the  Oyster  Shell  Scale 
during  the  dormant  season,  on  the  theory  that  the  causticity  of  the 
lime,  sulfur  and  salt  wash  would  tend  to  slough  off  the  scale  and  there- 
by expose  the  eggs  to  the  action  of  the  weather,  which  would  either 
wash  or  blow  them  off.  The  lime,  sulfur  and  salt  wash,  when  prop- 
erly applied,  remains  on  the  trees  well  into  the  summer  and  will  no 
doubt  kill  many  of  the  young  lice  as  they  are  hatched.  Again,  spray- 
ing at  the  dormant  season  permits  of  more  thorough  treatment  and  en- 
ables the  work  to  be  done  at  the  same  time  that  the  orchards  are  be- 
ing sprayed  for  San  Jose  Scale.  •  So  far  as  recorded  no  direct  experi- 
ment with  the  lime,  sulfur  and  salt  wash  on  Oyster  Shell  Scale  .>n 
maple  trees  have  been  reported.  Therefore,  owing  to  the  great  amount 
of  damage  being  done  by  this  insect  in  this  State  it  was  decided  to 
test  the  effect  of  the  lime,  sulfur  and  salt  wash  applied  to  maple  trees 
in  both  the  fall  and  spring  and  compare  it  with  the  kerosene  emulsion 
treatment  given  in  May.  The  experiments  conducted  were  rather 
limited  in  number  but  the  results  in  each  case  were  quite  conclusive. 

Credit  is  due  Mr.  A.  B.  Gahan  and  Mr.  W.  C.  Travers  for  work 
in  the  application  of  the  washes  and  to  Mr.  Gahan  for  taking  notes  on 
the  same.  We  also  wish  to  thank  the  gentlemen  on  whose  places  the 
work  was  conducted  for  their  cooperation. 

Experiment  No.  i-^November  15th,  1906,  eight  large  maple  trees, 
ihe  smallest  eight  inches  in  diameter,  at  the  country  home  of  Mr.  Arthur 
Boehm,  near  Towson,  were  sprayed  with  the  lime,  sulfur  and  salt 
wash  20-15-10  respectively.  The  trees  were  badly  infested  with  Oys- 
ter Shell  Scale,  the  tops  of  some  of  them  being  killed.  Some  trees  at 
Mr.  Boehm's  as  well  as  several  on  an  adjoining  property  were  left  as 
checks.  Examination  of  these  trees  in  early  spring  and  late  in  August 
showed  that  the  treatment  gave  good  results,  as  very  few  scales  could 
be  found  on  the  treated  trees,  while  the  untreated  ones  showed  con- 
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siderable  increase  of  the  pest.  Figure  5  shows  the  appearance  of  the 
trees  this  summer.  Note  the  manner  in  which  the  tree  in  the  fore- 
ground has  grown  after  being  severely  cut  back  and  sprayed  in  the 
fall 

Experiment  No.  2 — To  test  the  effect  of  the  lime,  sulfur  and  salt 
wash  applied  in  the  spring,  three  large  maple  trees  in  the  yard  of  Mr. 
Zouck  at  Reisterstown,  were  treated  April  27th,  1906. 

Examination  of  these  trees  during  the  summer  and  fall  showed 
that  while  the  wash  gave  satisfactory  results,  the  trees  were  not  as 
clean  of  the  scale  as  those  treated  in  the  fall.  This  was  no  doubt  due 
to  the  fact  that  the  spraying  was  not  quite  as  thorough  on  account  of 
weather,  conditions  at  the  time  of  the  application.  There  was,  however, 
a  striking  difference  between  the  treated  and  untreated  trees  ,at  this 
place. 

Experiment  No.  3 — Five  badly  infested  maple  trees  were  sprayed 
with  kerosene  emulsion,  made  with  Tak-a-Nap  soap,  Mav  7th,  1906,  at 
Mr.  Chesney's,  Sherwood,  Md.  The  young  were  crawling  quite  plen- 
tifully at  the  time  of  the  application. 

Examination  of  the  treated  trees,  June  4th,  1906,  showed  practi- 
cally all  of  the  crawling  young  to  have  disappeared  with  only  a  few 
having  settled  on  the  terminal  twigs  of  one  of  the  sprayed  trees, 
while  the  checks  showed  the  brood  to  have  settled  and  developed. 
Later  examination,  September  14th,  showed  the  treated  trees  to  be  in 
excellent  condition  while  the  untreated  ones  were  badly  infested. 

DEDUCTIONS  FROM  THE  EXPERIMENTS. 

1.  That  maple  trees  infested  with  the  Oyster  Shell  Scale  can 
be  treated  in  both  fall  or  early,  spring  with  the  lime,  sulfur  and  salt 
wash  with  satisfactory  results,  as  regards  controlling  the  pest  and 
without  injury  to  the  trees. 

2.  That  where  one  application  is  made  these  tests  showed  the 
fall  treatment  to  be  preferable.  It  is  the  belief  of  the  writer,  however, 
that  when  the  wash  is  applied  thoroughly  in  early  spring  equally  good 
or  even  better  results  can  be  obtained. 

3.  That  it  is  advisable  to  employ  the  lime,  sulfur  and  salt  wash 
for  the  control  of  the  pest,  only  when  it  is  desired  to  treat  the  trees 
during  the  dormant  season,  when  they  can  be  sprayed  more  thoroughly 
than  when  in  leaf.  In  cases  where  this  wasli  is  employed  for  the  con- 
trol of  the  San  Jose  Scale,  all  the  spraying  of  this  character  can  be 
done  at  one  time. 

4.  That  Kerosene  emulsion  applied  just  as  the  young  scale  in- 
sects are  crawling,  early  in  May,  is  very  effective  in  controlling  die 
insect.  Exceptional  results  were  obtained  in  this  experiment.  It  may 
be  stated  that  the  Tak-a-Nap  soap  used  in  making  the  emulsion  is  very 
sattsfactorv  as  it  dissolves  easilv  in  cold  water. 
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RECOMMENDATIONS. 

Inasmuch  as  this  pest  has  so  many  food  plants  the  home  keeper 
should  be  on  the  lookout  for  its  introduction  to  his  place  before  it 
does  any  serious  damage.  Where  maple  trees  are  infested,  the  dead 
parts  of  the  trees  should  be  cut  out  and  the  trees  sprayed  either  with 
lime,  sulfur  and  salt  wash  while  the  trees  are  dormant,  or  with  fifteen 
per  cent,  kerosene  emulsion,  when  the  eggs  hatch  in  early  May  and  if 
xj  second  brood  of  young  appears  about  the  last  of  July  or  first  of  Au- 
gust, another  application  should  be  made.  The  insect  is  not  a  hard 
one  to  combat  and  it  is  only  in  cases  of  neglect  that  it  reproduces  suffi- 
ciently to  kill  the  plant  that  it  attacks. 

The  problem  of  spraying  large  maple  trees  is  somewhat  difficult, 
and  while  they  may  be  treated  with  a  hand  pump,  the  operator  climb- 
ing the  trees  in  order  to  reach  all  parts,  it  will  generally  be  found  ad- 
visable to  employ  a  good  barrel  pump  for  the  work.  Tn  treating  very 
large  trees  it  will  be  necessary  to  have  a  high  platform  and  to  use  long 
-extension  rods  in  order  to  spray  the  tops  of  the  trees  properly. 

KEROSENE  EMULSION. 

Any  desired  per  cent,  of  kerosene  emulsion  in  a  wash  may  be 
accurately  secured.  The  fifteen  per  cent,  emulsion,  which  should  be 
used  in  treating  trees  and  plants  infested  with  the  Oyster  Shell  Scale 
in  early  May  in  quantities  of  fifty  gallons  should  be  made  as  follows : 

Water 5    gallons. 

Ordinary  hard  soap* i  J^  pounds. 

Kerosene  (150  degrees) 7J4  gallons. 

Pour  the  7J4  gallons  of  kerosene  in  the  spray  pump  barrel,  slice 
the  soap  and  dissolve  it  in  the  water,  which  should  be  heated  to  the 
boiling  point.  Pour  the  hot  water  with  soap  dissolved  into  the  spriy 
barrel  and  thoroughly  emulsify  by  pumping  the  mixture  back  into 
itself  for  ten  minutes,  moving  the  nozzles  around  all  the  while.  The 
emulsion  when  properly  made,  should  be  of  a  creamy  white  con- 
sistency, and  may  be  diluted  with  any  desired  quantity  of  water,  with- 
out the  oil  separating  to  the  top.  If  37  J^^  gallons  of  cold  water,  making 
fifty  in  all  are  added,  there  will  be  a  fifteen  per  cent,  kerosene  emulson. 


NOTE— In  our  experiments  Tak-a-Nap  soap,  sold  by  the  Thayer  Hovey  Co.,  Darby,  Pa.,  was 

used.    In  using:  this  soap  in  making:  the  emulsion  it  is  not  necessary  to  have  the  five  8:allons 

mentioned  in  formula  heated  but  simply  mix  the  soap  with  the  cold  water  and  then  emulsify 

with  the  given  amount  of  kerosene.    Using:  this  soap  saves  some  trouble  in  not  requiring: 

eated  water. 
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LIME,    SULFUR   AND   SALT   WASH. 

The  Standard  formula  for  making  this  wash  as  employed  for  the 
control  of  the  San  Jose  Scale  applied  during  the  dormant  season  can 
be  used  in  treating  for  the  Oyster  Shell  Scale,  and  is  as  follows : 

Good  quality  freshly  burnt  stone  lime 20  pounds. 

Flowers  of  sulfur  or  flour  of  sulfur 15  pounds. 

Common  salt 10  pounds. 

Water    50   Gallons. 

Put  20  gallons  of  water  in  an  iron  pot  or  hog  scalder  and  bring  it 
to  U  boil,  and  then  add  stone  lime  and  sulfur.  The  sulfur  should  have 
been  made  into  a  paste  with  hot  water  before  placing  it  in  the  boiler, 
in  order  to  facilitate  its  mixing.  After  the  lime  and  sulfur  have  been 
boiled  for  sometime  add  the  salt.  Boil  the  mixture,  stirring  occasion- 
ally, from  30  minutes  to  one  hour,  or  until  the  sulfur  is  thoroughly 
dissolved  and  produces  a  clear  amber  colored  solution.  Then  dilute 
by  adding  sufficient  hot  or  cold  water  to  make  50  gallons.  Pass  che 
mixture  through  a  strainer  with  at  least  20  meshes  to  the  inch,  into  the 
spray  barrel  and  apply  to  the  trees  warm. 

Figure  8  shows  a  very  convenient  boiler  for  making  the  wash,  in 
addition  this  form  of  boiler  is  very  handy  on  a  farm  for  other  pur- 
poses, and  it  is  relatively  inexpensive.  A  fuller  description  of  this 
kind  of  boiler  including  plan  and  measurements,  and  of  the  lime,  sul- 
fur and  salt  wash  will  be  given  in  a  forth-coming  bulletin  of  this  Ex- 
periment Station. 

For  applying  this  solution  select  a  good  spray  pump  that  has  all 
its  working  parts  brass  and  furnishes  a  constant  high  pressure.  Use 
any  of  the  nozzles  that  are  suitable  for  applying  kerosene  emulsion  -■  r 
Bordeaux  mixture. 

The  spraying  is  somewhat  disagreeable  and  the  solution  is  slight- 
ly corrosive,  so  that  the  man  doing  the  work  should  be  provided  with 
rubber  or  oilskin  coat,  hat  and  gloves  and  a  pair  of  goggles.  It  is  a 
good  plan  to  rub  vaseline  on  the  hands  and  face  to  prevent  the  spray 
solution  from  irritating  the  flesh.  The  horses  attached  to  the  spray 
wagon  should  be  covered  with  blankets  or  old  sacks.  The  aim  should 
be  to  spray  thoroughly  and  see  that  every  part  of  the  tree  is  covered. 
In  order  that  this  may  be  done  wnth  facility  the  hose  should  be  long 
enough  to  enable  the  man  to  reach  all  sides  of  the  tree  without  moving 
the  barrel.  Trees  which  have  been  thoroughly  sprayed  present  a 
whitened  appearance  when  dry.  After  drying  it  is  easy  to  detect  the 
parts  that  have  been  missed,  and  these  should  be  gone  over. 

There  are  a  great  many  kinds  of  spray  pumps  on  the  market  and 
each  person  must  select  tjiat  which  suits  his  taste  and  needs. 


THE  OYSTER  SHELL  SCALE. 


69 


oars 

e 


c  o 


70  MARYLAND   AGRICULTURAL   EXPERIMENT   STATION. 

The  following    are    manufacturers    and  dealers    in  pumps    and 
supplies : 

F.  W.  Bolgiano  &  Co.,  935  B  St.,  Washington,  D.  C 

Field  Force  Pump  Co.,  Elmira,  N.  Y. 

Gould  Mfg.  Co.,  Seneca  Falls,  N.  Y. 

Griffith  &  Turner,  Baltimore,  Md. 

Morrill  &  Morley,  Benton  Harbor,  Mich. 

Myer  Pump  Co.,  Ashland,  Ohio. 

L.  G.  Orndorff,  203  7th  St.,  N.  W.,  Washington,  D.  C. 

Spray  Motor  Co.,  Buffalo,  N.  Y. 

Geo.  H.  Stahl,  Quincy,  111. 

The  Demihg  Co.,  Salem,  Ohio. 
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TREATING   SAN   JOSE   SCALE. 


RESULTS  OF  EXPERIMENTS  CONDUCTED  IN  1906. 


By  T.  B.  Symons  and  A.  B.  Gahan. 

The  constant  demand  for  up-to-date  information  in  combatting) 
the  San  Jose  scale  makes  necessary  this  publication,  based  upon  th6 
results  of  experiments  conducted  by  this  Department  during  the  past 
year,  upon  co-operative  experiments  with  the  Bureau  of  Entomology, 
United  States  Department  of  Agriculture,  and  also  upon  general  obser- 
vations in  this  and  in  other  States. 

It  is  generally  conceded  that  the  business  of  fruit  growing  can  be 
conducted  at  this  time  with  as  much,  and  even  more,  success  than 
previous  to  the  advent  of  the  San  Jose  scale  in  the  State.  The  pest 
has  required  orchardists  to  give  the  trees  closer  attention,  and  in 
doing  this,  they  have  observed  other  needs  that  they  had  hitherto 
neglected.  Better  general  culture  and  fertilization,  together  with  a 
greater  interest  in  the  control  of  other  injurious  insects  and  plant 
diseases  have  resulted.  In  addition,  the  insecticide  generally  em- 
ployed for  the  control  of  the  pest,  viz.,  lime,  sulphur  and  salt,  is 
decidedly  beneficial  to  the  health  of  the  trees.  The  result  has  beei> 
a  tendency  to  produce  a  better  quality  and  larger  quantity  of  fruit 
which  demands  a  more  remunerative  price. 

Again,  the  San  Jose  scale  is  a  source  of  advantage  to  the  up-to- 
date  orchardists,  in  that  it  is  forcing  out  of  competition  the  ones  who 
do  not  give  their  trees  proper  attention,  and  who  market  a  class  of 
fruit  which  tends  to  bring  the  price  below  a  profitable  basis.  la 
order  to  reap  the  benefits  of  this  advantage,  however,  it  is  necessary 
that  the  grower  exercise  constant  vigilance  in  the  care  of  his  orchard. 

The  phase  of  the  control  of  the  San  Jose  scale  to  be  considered' 
at  this  time  is,  therefore,  what  is  the  best  wash  that  the  progressive 
orchardist  can  apply  to  his  trees,  keeping  in  mind  eflFectiveness,  gen- 
eral health  of  the  trees,  cost,  and  difficulty  of  application?  It  is^ 
indeed,  a  strange  characteristic  of  the  general  public,  and  especially 
of  those  engaged  in  the  various  branches  of  agriculture,  that,  after 
procuring    satisfactory    results    from    a    certain    remedy,    article    of 
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machinery,  seed  or  plant,  they  are  prone  to  employ  something  new, 
which  has  not  been  given  a  practical  test  under  the  many  varying 
conditions  which  always  exist.  Far  be  it  from  our  wish  to  convey 
the  thought  of  discouraging  experimentation  in  any  phase  of  activity, 
but  let  those  who  wish  to  employ  new  insecticides  employ  them  as  an 
experiment  on  a  comparatively  small  area,  and  not  leave  the  fate  of 
their  whole  orchard  in  the  hands  of  a  "quack  salesman."  One  should 
only  employ  such  untried  insecticides  in  treatment  of  cases  where  no 
effective  remedy  is  known.  In  the  case  of  the  San  Jose  scale,  we  have 
an  effective  means  of  control,  and  this  should  be  employed  until 
entirely  satisfied  by  practical  demonstration  that  a  new  preparation 
has  distinct  advantages  over  the  old. 

GENERAL  CONDITIONS  IN  THE  STATE. 

It  can  be  stated  with  all  assurance  that  the  progressive  orchardists 
of  this  State  have  no  difficulty  in  controlling  the  San  Jose  scale. 
There  are,  however,  any  number  of  comparatively  small  orchards  in 
the  State  owned  by  men  not  especially  interested  in  fruit  growing  that 
are  serving  as  distributing  points  for  the  pest  to  a  greater  or  less 
extent.  It  is  the  duty  of  the  State  Entomologist  to  seek  out  and 
abate  such  nuisances,  by  the  enforcement  of  the  State  Horticultural 
Law.  This  duty  is  being  performed  in  cases  which  come  to  our  notice, 
and  the  inspection  of  orchards  is  being  carried  on  in  so  far  as  our 
limited  appropriation  will  permit.  While  there  is  a  marked  advance 
in  the  treatment  of  infested  orchards  in  the  State,  yet  there  is  much 
room  for  improvement.  The  inspection  and  enforcement  of  the  law 
is  not  carried  nearly  so  far  as  the  officers  of  the  State  Horticultural 
Department  would  desire,  yet  all  that  is  possible  under  our  present 
:means  is  being  done. 

HEDGES. 

One  serious  factor  contributing  to  local  infestation  in  many  parts 
of  the  State  is  the  Osage  orange  hedges.  It  is  very  evident  in  certain 
districts,  where  hedges  are  generally  employed  as  fences,  that  they 
aid  materially  in  the  dissemination  of  the  pest,  as  hedges  are  the  favor- 
ite gathering  places  of  many  birds  and  the  birds  are  the  principal 
means  of  distribution  of  the  scale.  It  is  only  rarely  that  one  finds  one 
of  these  hedges  that  is  not  a  harbor  for  the  San  Jose  scale;  practically 
every  one  examined  in  the  State  has  been  found  infested.  One  unfor- 
tunate feature  is  that  the  hedge  is  so  hardy,  that  the  pest,  though 
killing  many  parts  and  causing  it  to  present  a  ragged  appearance, 
seldom  kills  it  outright;  therefore,  it  stands  as  a  continual  menace 
in  distributing  the  pest  in  any  vicinity. 

In  the  writers'  opinion  the  Osage  orange  hedge  is  an  undesirable 
fence,  under  any  conditions,  but  especially  so  when  it  becomes  a 
menace   by  harboring  pests.     The   accompanying  picture    (Fig.    i) 
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shows  a  hedge  which  apparentiy  presents  a  good  appearance,  yet  is 
badly  infested,  with  the  scale.  It  will  be  necessary  for  orchardists 
and  general  farmers  to  spray  the  hedges  on  their  farms  with  the  same 
regularity  displayed  hi  treating  the  orchard.  It  will  also  be  necessary 
for  the  law  to  be  enforced  in  treatment  or  destruction  of  hedges,  aa 
well  as  with  neglected  orchards.  It  may  be  stated  here  that  the  hedge 
should  be  treated  while  dormant,  with  the  lime-sulphur  or  other  effec- 
tive insecticides. 

EXPERIMENTS. 

The  experimental  work  herein  detailed  is  to  some  extent  a  con- 
tinuation of  that  recorded  in  Bulletin  107  of  this  Station.  Several 
new  principles  are  involved,  however,  viz.:  (i)  A  comparison  of 
single  treatments  in  fall  and  spring  and  a  double  treatment,  one  appli- 
cation being  made  in  the  fall  and  one  in  the  spring;  (2)  the  relative 
value  of  flowers  and  flour  of  sulphur:  (3)  the  ascertainment  of 
whether  the  lime-sulphur  treatments  can  be  relied  upon  for  apple 
trees  or  not,  it  having  been  asserted  that  apple  trees  cannot  be  effec- 
tively treated  with  these  mixtures.  In  order  that  our  experiments 
might  demonstrate  the  truth  or  falsity  of  this  proposition,  we  secured 
mostly  apple  orchards  for  our  work  the  past  year.  All  told,  about 
840  apple  trees  and  540  peach  trees  were  used,  making  a  total  of  1,38a 
trees  in  the  experiments.  As  formerly,  we  secured,  as  far  as  possible, 
orchards  that  were  badly  infested,  but  that  had  not  yet  been  badly 
damaged. 

The  orchards  were  located  as  follows :  200  apple  trees  belonging 
to  Gardiner  Bros.,  at  Jessup ;  140  apple  trees  belonging  to  Mr.  Robert 
Owens  and  50  peach  trees  belonging  to  Mr.  R.  O.  Shipley  at  Harmans; 
250  apple  belonging  to  Mr.  J.  B.  Ennis ;  100  apple  belonging  to  Mr. 
Miller,  and  100  peach  belonging  to  Mr.  Millard  at  Laurel;  360  peach 
and  100  apple  belonging  to  Mr.  E.  E.  Martz,  Boonsboro,  and  50  apple 
belonging  to  Mr.  E.  Wade,  Passadena. 

The  orchard  of  Mr.  Ennis  was  the  same  one  treated  in  1905,  in 
co-operation  with  the  Bureau  of  Entomology,  United  States  Depart- 
ment of  Agriculture,  and  which  had  become  quite  badly'  reinfested 
from  the  check  plots  (one  on  each  side  of  the  orchard),  and  from 
three  or  four  plots  that  in  the  1905  experiments  were  treated  with 
weak  or  poor  mixtures  that  did  not  kill  the  scale.  The  co-operation 
of  the  United  States  Department  was  continued  in  the  treatment  of 
this  orchard  in  1906  and  was  extended  also  to  the  orchards  of  Mr. 
Owens  and  Mr.  Shipley,  at  Harmans. 

DETAILS  OF  EXPERIMENTS. 

The  experiments  comprise  tests  of  the  following  combinations  of 
lime  and  sulphur ;  lime,  sulphur  and  salt,  and  lime,  sulphur  and  caustic 
soda. 
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(1)  90  lbs.  stone  lime,  25  lbs.  sulphur  (flowers) ,  50  gal.  water  boiled  1  hour. 
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Numbers  2,  3,  4  and  5  were  duplicated,  using  the  flour  of  sulphur, 
several  plots  being  treated  with  these  washes.  As  in  1905,  several 
patent  insecticides  were  included  in  the  experiments,  viz.:  Scalecide, 
Kil-o-scale  and  Target  Brand  Scale  Emulsion. 

The  co-operative  work  at  Laurel  with  the  Bureau  of  Entomology 
of  the  Department  of  Agriculture  consisted  of  the  application  in  the 
fall  only  of  washes  made  according  to  formulas  i,  2  and  3.  Eighty- 
six  trees  were  treated  in  the  fall  only,  70  receiving  both  fall  and 
spring  treatments,  and  65  spring  treatments  only.  The  trees  of  each 
lot  were  divided  as  equally  among  the  three  different  washes  as  prac- 
ticable. The.  co-operative  work  at  Harmans  and  Jessup  consisted  of 
the  application  of  all  of  the  eleven  above-mentioned  formulas  to  both 
peach  and  apple  and  also  included  plots  of  apple  sprayed  with  the  three 
patent  insecticides  ifientioned. 

RESULTS  OF  DIFFERENT  TREATMENTS. 

Lime-Sulphur  Mixtures. 

These  washes  were  almost  uniformly  successful — so  nearly  so, 
in  fact,  as  to  make  it  exceedingly  difficult,  if  not  impossible,  to  draw 
conclusions,  as  to  the  comparative  values  of  the  different  formulas. 
As  formerly,  the  mixtures  to  which  external  heat  was  applied  in  the 
preparation  were  more  successful  than  those  prepared  by  means  of 
the  heat  generated  by  the  materials  themselves.  The  plot  of  10  trees 
at  Jessup,  sprayed  with  formula  7,  in  which  the  lime  alone  was  de- 
pended upon  to  furnish  heat,  gave  quite  unsatisfactory  results.  Not- 
withstanding 40  pounds  of  a  good  quality  of  stone  lime  were  em- 
ployed, not  enough  heat  was  generated  to  dissolve  the  sulphur,  and, 
as  a  consequence,  most  of  it  remained  in  the  free  state,  giving  a  very 
weak  wash. 

Formula  6,  in  which  air-slacked  lime  was  used,  also  gave  very 
poor  results  on  apple  in  our  own  experiments;  but  it  may  be  said 
that  in  one  case  coming  under  our  observation  a  peach  orchard  was 
treated  by  a  private  party  with  the  same  mixture  and  quite  satisfactory 
results  obtained.    These  conflicting  results  seem  to  indicate  that  air- 
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slacked  lime  is  not  as  dependable  as  the  stone  lime,  but  that  it  may  be 
used  as  a  makeshift  substitute  for  the  latter. 

In  all  our  former  publications  in  regard  to  the  lime-sulphur  washes 
the  use  of  the  flowers  of  sulphur  has  been  recommended.  The  ques- 
tion having  arisen  as  to  whether  the  cheaper  grade  of  sulphur,  known 
as  flour,  would  not  serve  as  well,  several  experiments  designed  to 
determine  the  compartive  effectiveness  of  washes  made  from  the  two 
grades  were  undertaken.  As  stated  above  some  solutions  were  made 
up,  substituting  flour  of  sulphur  for  the  flowers  of  sulphur  in  formulas 
2,  3,  4  and  5  and  trees  sprayed  with  each.  Over  150  trees,  including 
both  peach  and  apple,  were  treated  with  these  washes,  the  trees  being 
about  equally  divided  between  the  four  preparations.  A  comparison 
of  these  plots  in  September  failed  to  establish  any  advantage  in  favor 
of  the  more  expensive  grade  of  sulphur. 

These  results,  combined  with  former  observations  on  this  point,, 
and  as  the  flour  is  somewhat  cheaper  than  the  flowers,  besides  less 
given  to  lumping  and,  therefore,  easier  to  mix  into  a  smooth  paste, 
lead  us  to  say  that  either  grade  of  sulphur  mentioned  may  be  used  in 
making  the  lime-sulphur  wash. 

Very  little  difference  was  manifested  between  the  mixtures  cooked 
a  half-hour  and  those  receiving  a  longer  cooking — what  little  advan- 
tage there  was  being  in  favor  of  the  longer  cooking.  The  results 
from  the  mixtures  cooked  a  half-hour  were  quite  satisfactory,  only 
one  or  two  live  scale  being  found  on  any  plot  in  September.  Most  of 
the  mixtures  receiving  an  hour  or  more  of  cooking  gave  perfect 
results,  i.  e.,  no  live  scale  could  be  found  when  the  summer  breeding 
period  was  over.  This  is  the  more  remarkable  when  we  consider  that 
most  of  the  trees  upon  which  these  washes  were  used  were  apple, 
which  are  supposedly  harder  to  successfully  treat  than  peach. 

Regarding  the  attempt  to  determine  the  comparative  effectiveness 
of  fall  only,  fall  and  spring  both,  and  spring  only  treatments,  it  can 
only  be  said  that  all  of  these  treatments  proved  so  thoroughly  effec- 
tive as  to  leave  no  basis  for  comparison.  Examinations  in  September 
of  Mr.  J.  B.  Ennis's  orchard,  in  which  these  experiments  were  carried 
out,  showed  the  treatments  in  every  case  to  have  resulted  practically 
in  extermination. 

In  this  connection  mention  should  be  made  of  the  fact  that  the 
fall  applications  were  made  quite  early  (October  30),  and  the  spring 
applications  quite  late  (April  3)  in  the  dormant  season.  Thus  the 
fall  application  found  the  scale  not  yet  completely  dormant  and  for  that 
reason  more  susceptible  to  treatment,  while  the  washes  put  on  so  late 
in  the  spring  were  still  adhering  to  the  trees  when  the  scale  again 
became  active. 

There  can  be  no  doubt  that  the  time  of  application  had  a  great 
deal  to  do  with  the  success  of  these  treatments.  Previous  to  this  year 
the  late  application  has  proven  superior  in  all  experiments  conducted 
by  this  department,   no  doubt   because   it  remains  on   the  trees   well 
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into  the  breeding  season  and  prevents  the  young  of  the  few  females 
that  manage  to  escape  the  spray  from  finding  a  place  to  settle 

It  is  still  our  opinion  that  a  late  spring  treatment  is  preferable, 
but  where  the  orchardist  finds  it  impossible  to  put  off  the  spraying 
until  that  time,  owing  to  other  duties,  he  will  very  likely  find  it  advan- 
tageous to  do  the  work  as  early  in  the  fall  as  possible,  without  injur- 
ing the  trees.    This  should  be  about  October  30. 

Considering  what  has  been  said  regarding  the  success  attending 
the  use  of  the  lime-sulphur  washes  the  past  season  and  bearing  in 
mind  that  a  majority  of  the  trees  sprayed  were  apple,  it  will  quite 
naturally  be  inferred  that  the  wash  is  an  entirely  efficacious  treatment 
for  apple  as  well  as  peach.  However,  a  doubt  is  cast  upon  the  correct- 
ness of  this  conclusion  by  the  variableness  in  results  of  similar  experi- 
ments upon  apple  in  former  seasons  as  well  as  by  the  indifferent  suc- 
cess of  some  orchardists  who  have  used  it,  and  the  experience  of  other 
experimenters  along  the  same  line.  The  rough  bark  and  hairy  ter- 
minal shoots  of  the  apple  afford  the  scale  a  hiding  place  in  which  it  is 
protected  from  the  wash  and  thus  a  few  will  manage  to  escape  a 
thorough  application.  Nevertheless,  while  the  results  of  lime-sulphur 
seem  not  to  be  so  uniformily  successful  upon  apple  as  upon  peach,  it 
has  proven  quite  satisfactory  in  most  cases,  much  more  so  than  any  of 
the  other  washes  tried. 

Several  attempts  have  been  made  to  ascertain  whether  increasing 
the  amounts  of  lime  and  sulphur  would  not  render  it  more  effective. 
If  an  opinion  were  to  be  based  entirely  upon  the  past  season's  work,  it 
would  be  that  the  ordinary  strength  used  for  peach  will  prove  satisfac- 
tory in  the  treatment  of  apple,  it,  having  given  good  results  upon  the 
one  as  well  as  upon  the  other.  Further,  no  difference  could  be  noted  be- 
tween the  efficiency  of  this  strength  and  the  stronger  solutions.  How- 
ever, in  the  spring  of  1905  about  250  apple  trees  were  sprayed  in  co-op- 
eration with  the  United  States  Department  of  Agriculture,  Bureau  of 
Entomology,  with  mixtures  ranging  from  normal  (i.  e.,  20  pounds  of 
lime  and  15  pounds  of  sulphur  to  50  gallons  of  water)  up  to  35  pounds 
of  lime  and  30  pounds  of  sulphur  to  50  gallons  of  water,  with  the  re- 
sult that  the  stronger  y^ashes  were  apparently  slightly  more  successful 
than  the  normal.  Taking  account  of  these  results  and  also  of  the  fact 
that  spraying  the  past  season  for  the  San  Jose  scale  has  been  more 
completely  effective  than  usual  (owing  to  climatic  conditions,  as  will 
be  later  explained),  it  seems  advisable  to  again  recommend  increasing 
the  amounts  of  lime  and  sulphur  in  the  normal  formula,  each  five 
pounds,  as  a  precautionary  measure  where  badly  infested  apple  trees 
are  to  be  treated. 

LIME-SULPHUR  AND  SALT. 

Only  two  plots  were  sprayed  with  mixtures  in  which  salt  was  an 
ingredient  making  about  70  peach  and  30  apple.  The  results  in  both 
cases  were  perfect,  but,  as  has  been  said,  perfect  results  were  also 
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obtained  from  washes  in  which  no  salt  was  used,  so  that  there  appears 
to  be  no  advantage  in  its  use.  This  simply  bears  out  our  former  rec- 
omendation  in  Bulletin  107. 

LIME-SULPHUR  AND  CAUSTIC  SODA. 

Two  plots,  comprising  about  10  apple  trees  each,  were  sprayed 
with  solutions  9  and  10  respectively  In  both  cases  the  lime  and  caus- 
tic soda  were  depended  upon  to  furnish  the  heat.  In  No.  9  the  lime 
was  first  slacked  with  the  sulphur  and  the  caustic  soda  afterward 
added,  while  in  No.  10  the  sulphur  was  first  made  into  a  paste  and 
the  caustic  soda  added  to  the  paste,  causing  the  sulphur  to  dissolve. 
The  liquid  was  then  used  to  slack  the  lime.  The  latter  method  gave 
much  the  better-looking  solution,  but  no  difference  was  discernible  in 
the  results  obtained  from  the  two  solutions.  Both  were  fairly  satis- 
factory, only  a  few  live  scale  being  left  in  each  case,  showing,  as  in 
former  experiments,  that  the  self-boiled  mixtures  in  which  caustic 
soda  and  a  good  quality  of  stone  lime  are  used  can  safely  be  substi- 
tuted for  the  heat  prepared  mixtures,  where  apparatus  for  cooking  by 
external  heat  is  not  available. 

SULPHl'R-CAUSTIC   SODA. 

A  solution  made  according  to  formula  No.  11  was  sprayed  upon 
about  10  trees  at  Jessup.  The  sulphur  was  mixed  into  a  paste  and 
dissolved  by  the  addition  of  the  caustic  soda  and  then  diluted.  Like 
the  foregoing  self-boiled  solutions,  this  one  gave  fairly  good  results, 
but  as  the  number  of  trees  was  small  and  the  past  season  an  excep- 
tional one,  no  great  significance  should  attach  to  so  limited  a  trial. 

KEROSENE  LI  MOID. 

The  results  of  our  1905  experiments  with  this  mixture,  not  having 
entirely  accorded  with  the  findings  of  some  other  experimenters  we 
concluded  to  give  it  another  trial.  Accordingly,  30  peach  and  10 
apple  trees  at  Boonsboro  were  treated  with  a  20  per  cent,  emulsion  on 
April  nth.  The  peach  were  quite  badly  infested;  the  apple  but  slight- 
ly. When  examined  in  September,  these  trees  were  all  in  very  good 
condition,  only  a  few  live  scale  being  found  on  the  plot.  Undoubtedly 
the  lateness  of  the  application,  combined  with  the  open  winter,  and 
fine  weather  following  the  spraying,  account  to  some  extent  for  this 
seeming  reversal  of  our  1905  results.  In  view  of  the  fact  that  the 
1905  experiments  with  this  wash  were  much  more  extensive  than  those 
of  this  year  and  of  the  further  fact  that  the  past  season  has  been  an 
exceptional  one  as  regards  the  effectiveness  of  spraying  for  the  San 
Jose  scale,  we  are  not  yet  convinced  of  its  desirability  as  a  substitute 
for  lime-sulphur. 
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PATENT  INSECTICIDES. 

Kil-o-scale  aiid  Scalecide.  Not  having  been  thoroughly  convinced 
by  our  former  work  with  Scalecide  and  Kil-o-scale,  Aat  these  pre- 
parations were  wholly  ineffectual,  it  was  decided  to  try  them  again. 
Accordingly,  plots  at  Jessup  and  Laurel  were  treated  with  each  and 
also  about  50  trees  with  Scalecide  at  Boonsboro.  It  was  intended  to 
treat  a  similar  number  of  trees  at  the  latter  place  with  Kil-o-scale,  but 
through  some  mistake  of  the  express  company  the  material  failed  to 
arrive  in  time  for  use.  In  these  experiments  two  strengths  of  each 
preparation  were  used,  viz:  that  recommended  by  the  manufacturers 
and  double  that  recommended.  At  double  the  recommended  strength 
good  results  were  obtai^ied  from  each,  the  sprayed  trees  being  free 
from  scale  in  September,  except  one  lot  at  Boonsboro,  upon  which 
Scalecide  was  used.  No  doubt  the  failure  at  this  place  was  due  to  the 
fact  that  the  oil  did  not  emulsify  properly,  owing  to  the  presence  of 
some  lime  in  the  spray  barrel  which  had  just  previously  been  used  for 
applying  lime-sulphur  and  salt. 

At  Laurel,  both  Kil-o-scale  and  Scalecide  used  at  the  recommend- 
ed strength,  viz :  one  part  of  the  preparation  to  twenty  parts  of  water, 
failed  to  give  satisfactory  results,  as  did  also  the  former  when  used  at 
the  same  strength  upon  twenty-five  trees  at  Boonsboro.  At  Jessup, 
both  gave  apparently  good  results  when  used  at  this  strength.  It  may 
be  said,  however,  that  at  the  latter  place,  check  trees  were  left  for  com- 
parison and  these  showed  the  scale  to  have  multiplied  to  but  a  very 
slight  extent  even  where  left  untreated. 

TARGET  BRAND  SCALE  EMULSION. 

This  preparation,  which  is  a  miscible  oil  similar  to  the  two  noted 
above,  has  not  before  been  mentioned  in  publications  of  this  Depart- 
ment, it  being  given  its  first  trial  the  past  season.  One  hundred  and 
ten  trees  including  both  peach  and  apple  at  Boonsboro,  thirty  apple 
trees  at  Laurel  and  ten  apple  trees  at  Jessup  were  sprayed  with  it  at 
the  recommended  strength  and  also  five  trees  at  Jessup  with  double 
that  strength.  Like  Scalecide  and  Kil-o-scale,  this  preparation  gave  sat- 
isfactory  results  at  the  lesser  dilution.  Diluted  according  to  directions, 
it  gave  good  results  on  one  plot  (that  at  Jessup),  but  was  quite  un- 
satisfactory on  the  large  plot  at  Boonsboro,  and  very  poor  on  the  one 
at  Laurel.  These  results  are  too  variable  to  warrant  definite  conclu- 
sions without  further  trial. 

On  the  whole,  experiments  the  past  season  have  been  slightly  more 
favorable  to  the  patent  miscible  oils  than  formerly.  As  has  already 
been  stated,  however,  the  past  season  has  been  an  exceptional  one  as 
regards  the  success  of  spraying  for  the  San  Jose  scale.  Examination 
of  untreated  trees  in  early  spring  showed  about  the  usual  per  cent,  of 
the  pests  to  have  survived  the  winter,  but  the  extremely  mild  and  open 
winter  weather  may  have  prevented  their  becoming  as  completely  dor- 
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mant  as  usual,  thus  rendering  them  less  protected  and  consequently 
more  susceptible  to  injury  by  the  sprays.  Certain  it  is  that  never  be- 
fore have  any  of  the  washes  given  such  uniformly  satisfactory  results, 
as  were  indicated  by  the  fall  examinations.  Undoubtedly,  the  fre- 
quent and  heavy  rains  during  the  breeding  period  helped  to  some  ex- 
tent in  the  excellent  showing  made  by  most  of  the  sprayed  plots  by 
washing  the  young  scale  from  the  trees  before  they  could  become  se- 
curely fixed.  Even  the  trees  left  untreated  as  checks  in  most  cases 
»  did  not  show  the  usual  multiplication  of  the  scale  during  the  summer. 
Taking  into  consideration  the  above  facts  together  with  the  poor  show- 
ing made  by  these  washes  when  used  at  the  recommended  strengths 
upon  the  plots  at  Laurel  and  Boonsboro,  it  seems  unsafe  to  attach 
much  significance  to  the  apparently  good  results  obtained  from  them 
on  the  cooperative  plots  at  Harman's.  Used  at  the  double  strength 
they  gave  uniformly  fair  results,  and  orchardists  contemplating  using 
any  of  the  mixtures  would  do  well  to  bear  this  in  mind.  As  formerly, 
however,  it  is  the  opinion  of  the  writers  that  orchardists  should  be 
extremely  careful  and  conservative  about  substituting  any  patent  in- 
secticide for  the  lime-sulphur  wash  which  has  so  many  times 
proven  its  reliability  as  a  remedy  for  scale,  and  also  in  an  efficient 
remedy  for  some  fungous  diseases.  If  any  proprietary  mixture  con- 
tinues to  give  satisfactory  results  we  will  be  pleased  to  recommend  it, 
cost,  effectiveness,  and  other  things  being  equal.  For  the  present, 
however,  we  would  advise  anyone  contemplating  use  of  any  of  the 
above  mixtures  to  at  least  double  the  strength  recommended  by  the 
manufacturers. 

DIRECTIONS   FOR   MAKING   LIME-SULPHUR   WASH. 

In  consideration -of  this  wash  we  find  from  the  reports  of  other 
experimenters,  as  well  as  from  the  results  of  our  experiments  for  the 
past  four  years,  that  many  variations  in  the  quantities  of  each  material 
used,  and  also  many  methods  of  boiling  the  wash,  give  uniformly  sat- 
isfactory results.  There  is,  therefore,  considerable  range  both  in 
quantity  of  materials  and  methods  of  making,  which  is  decidedly  a 
favorable  factor  in  any  insecticide,  for  seldom  do  farmers  do  similar 
work  by  the  same  methods  and  seldom  do  people  interpret  written  di- 
rections or  even  speech  in  the  same  light,  so  that  it  is  well  that  this 
wash  will  give  good  results  under  a  variable  interpretation  of  the 
directions  for  making  and  applying.  As  a  whole,  however,  from  the 
various  combinations  employed  in  our  experiments  with  the  mixture, 
we  believe  the  following  formula  and  directions  for  making  to  be  the 
most  satisfactory. 

Stone  lime *. . . . 20  lbs. 

Flowers  or  flour  of  sulphur 15  lbs. 

Water  to  make  50  gallons. 

Note: — While  we  do  not  consider  salt  a   necessary   ingredient   of   the   wash,   yet 
10  pounds  can  be  used  if  desired. 
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Put  twenty  gallons  of  water  in  an  iron  vat  or  hog  scalder  and 
bring  to  a  boil,  then  add  the  stone  lime  and  sulphur.  The  sulphur 
should  be  made  into  a  paste  with  hot  or  cold  water  before  placing  it 
in  the  boiler,  in  order  to  facilitate  its  mixing.  After  the  lime  and  sul- 
phur have  been  boiled  for  some  time,  salt  may  be  added  if  desired. 
Boil  the  mixture,  stirring  occasionally,  from  thirty  minutes  to  one  hour 
or  until  the  sulphur  is  thoroughly  dissolved  and  a  clear  amber-colored 
solution  produced.  Then  dilute  by  adding  sufficient  hot  or  cold  water 
to  make  fifty  gallons.  Pass  the  mixture  through  a  strainer  with  at 
least  twenty  meshes  to  the  inch,  into  the  spray  barrel  and  apply  to  the 
trees  warm. 

BOILING  THE  WASH   BY   STEAM. 

Owners  of  large  orchards  usually  find  it  more  convenient  and  less 
expensive  to  cook  the  wash  by  steam.  In  some  cases  an  ordinary  en- 
gine is  hired  or  an  ordinary  boiler  employed.     In  this  manner,  several 


Figure  3. — Boiler  for  making  the  llme-sulpliur  waah  by  steam. 
Courtesy   of   Griffith    &   Turner,    Baltimore,   Md. 
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barrels  of  the  wash  can  be  made  at  the  same  time  which  facilitates  the 
work  where  more  than  one  pump  is  in  operation.  The  steam  pipe  is 
extended  along  the  top  of  the  barrels,  a  branch  pipe  extending  down 
into  each  barrel.  This  method  of  boiling  the  wash  is  not  out  of 
reach  of  the  comparatively  small  orchardist,  as  a  small,  steam  food- 
cooking  boiler  can  be  secured  for  about  thirty  dollars,  which  will  serve 
to  cook  two  or  three  barrels  at  a  time.  Figure  2  shows  one  of  these 
small  boilers,  set  up  for  work.  It  will  be  seen  that  the  boiler  is 
mounted  on  a  truck  and  can  be  wheeled  around  to  any  place  in  the 
orchard  or  on  the  farm.    There  is  no  doubt  that  such  an  arrangement 


Figure   5. — Convenient   vat   for    preparing   lime-sulphur  wash. 
Photo,  by  T.  B.  Symons. 

is  very  handy  in  making  the  wash  and  is  not  very  expensive, 
accompanying  cut,  Figure  3  shows  one  of  these  boilers. 


The 


BOILING  THE  WASH  IN  A  VAT. 


The  cheapest  apparatus  that  can  be  employed  for  boiling  the 
wash  is  that  shown  in  Figures  4  and  5.  Figure  4  consists  of  an  old 
bath  tub  set  in  brick  work  with  space  for  wood  underneath.  Figure  5 
is  a  vat,  the  ends  and  sides  of  which  are  wood  and  the  bottom  sheet 
iron.  The  accompanying  drawing,  Figure  6,  gives  some  idea  of  the 
dimensions  and  manner  in  which  it  should  be  built. 
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This  vat  can  be  built  for  about  $6.00  depending,  on  the  quality 
and  the  thickness  of  the  lumber  used.  It  is  best  to  use  at  least  i>l 
inch  stuff,  20  inches  wide.  Do  not  use  two  widths  of  boards  on 
sides  and  ends.  The  sheet  iron  should  not  cost  over  $2.00.  Be  sure 
10  allow  the  sheet  iron  to  extend  up  the  sides  at  least  6  inches,  and 
especially  on  the  end  where  fuel  is  put  in  the  fire. 

This  vat  can  be  placed  over  a  hole  in  the  ground  about  one  foot 
deep  and  extending  the  whole  length  of  the  vat  and  fitted  with  a  chim- 


Flgure  7. — Showing  ftheet-lron  Are  box. 
Photo,  by  T.  B.  Symons. 


ney  of  stove  pipe  at  one  end  to  carry  off  the  smoke.  Some  orchard- 
ists  prefer  making  a  fire  box  out  of  sheet  iron,  having  no  top  (as 
bhown  in  Figure  7,  with  the  vat  at  the  side  of  the  fire  box)  and  setting 
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the  vat  on  this  instead  of  making  a  hole  in  the  ground.  The  fire  box 
and  vat  shown  in  the  figure,  cost  the  owner,  Mr.  H.  R.  Fuss,  of  Un- 
ion Bridge,  Md.,  $4.00.  Taking  in  connection  the  use  of  such  an 
arrangement  on  the  farm  for  other  purposes,  we  believe  it  is  the 
cheapest  and  most  satisfactory  apparatus  for  boiling  the  lime-sulphur 
wash. 

DIRECTIONS   FOR   MAKING   LIME,   SULPHUR   AND   CAUSTIC   SODA. 

When  it  is  impracticable  to  cook  the  solution  as  described  above, 
one  can  be  made  as  follows  without  cooking  which  can  be  expected  to 
give  fair  results. 

Formula: 

Good  quality,  freshly  burned,  stone  lime 20  lbs. 

Flowers  or  flour  of  sulphur  15  lbs. 

Caustic  soda \ 10  lbs. 

Water    50  gallons. 

Mix  the  sulphur  with  a  small  amount  of  water  to  form  a  paste, 
then  add  the  lump  caustic  soda  gradually  to  the  sulphur  paste.  When 
the  sulphur  is  all  dissolved,  pour  this  solution  with  enough  water  to 
keep  from  burning  upon  the  stone  lime,  and  allow  the  same  to 
thoroughly  slake,  keeping  the  heat  confined  as  much  as  possible  by 
placing  a  sack  over  the  barrel.  Dilute  with  cold  water  to  make  50  gal- 
lons and  strain  into  the  spray  barrel. 

TIME   OF   APPLICATION. 

As  stated  in  the  discussion  of  this  year's  experiments,  we  were  un- 
able to  draw  a  conclusion  from  the  results  of  the  washes  applied  al 
different  times  during  the  dormant  season,  as  all  were  uniformly  ef- 
fective. However,  it  is  our  opinion,  based  on  observation  during  the 
past  four  years,  that  when  only  one  application  is  made,  the  treat- 
ment should  be  deferred  until  as  late  in  the  spring  as  possible,  owing 
to  the  fact  that  the  eflFectiveness  of  the  wash  depends  to  a  great  ex- 
tent upon  its  presence  on  the  trees  after  the  breeding  season  begins. 
In  bad  infestations,  especially  on  apple  trees,  it  is  best  to  make  two 
applications,  one  in  the  fall  and  the  other  in  the  spring  just  before 
the  buds  open.  In  all  cases,  of  course,  the  solution  should  be  applied 
while  the  trees  are  comparatively  dormant.  However,  in  cases  of 
necessity,  those  having  very  large  orchards  and  extra  work  to  do  in 
the  spring  can  do  the  spraying  in  the  early  fall  when  there  is  usually 
good  weather  for  spraying,  or  it  may  be  done  on  fine  days  during  late 
winter. 

MODE  OF  APPLICATION. 

Not  only  should  this  wash  be  made  properly,  but  the  results  to  be 
expected  depend  largely  upon  the  thoroughness  of  application.     The 
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scale  being  distributed  over  all  parts  of  the  tree  makes  it  necessary 
that  all  parts  of  the  tree  be  sprayed  with  the  solution.  It  is  always 
advisable  to  be  particularly  careful  that  the  terminal  branches  and 
twigs  of  infested  trees  are  coated  as  the  young  insects  invariably  lo- 
cate on  the  tender  wood.  Often  •  it  is  necessary  to  touch  up  these 
parts  after  the  spray  has  dried  on  the  trees.  This  is  one  advantage  of 
the  lime  and  sulphur  wash,  that  the  trees  show  as  if  whitewashed 
after  treatment  and  many  parts  missed  can  be  easily  detected. 

Where  infested  trees  have  been  found  here  and  there  in  an  or- 
chard, the  scale  is  in  all  probability  much  more  generally  distributed 
than  an  inspection  would  ordinarily  indicate.  Under  these  circum- 
stances, the  whole  orchard  should  be  sprayed. 

The  majority  of  the  spray  pumps  on  the  market  will  give  satis- 
faction. In  selecting  a  pump  it  is  desirable  to  get  one  with  all  its 
working  parts  brass  and  which  permits  a  constant  high  pressure  in  ad- 
dition to  being  as  simple  in  mechanism  as  possible.  We  believe  the 
most  economical  pump,  even  for  large  orchardists,  is  the  barrel  pump, 
sold  by  various  firms  the  names  and  addresses  of  whom  will  be  given. 

Where  power  or  double  acting  spray  pumps  are  desired,  they  also 
can  be  secured  from  the  firms  listed  below.  It  is  advisable  to  secure 
catalogs  from  all  of  them  and  select  the  pump  best  suited  to  your  tastes 
and  needs.  The  same  may  be  said  of  selection  of  nozzles, — the  desire 
being  to  have  a  nozzle  that  will  throw  a  fine,  mist-spray  and  one  that 
is  easily  cleaned.  Also  in  ordering  a  pump,  make  it  a  point  to  order 
sufficient  hose,  at  least  twenty-five  feet  to  a  lead.  This  will  facilitate 
the  work  in  allowing  the  sprayman  to  reach  all  sides  of  the  trees  with- 
out moving  the  pump  and  barrel.  In  addition  it  is  usually  desirable  to 
have  extension  rods  of  either  iron  or  bamboo  to  attach  to  the  hose. 

Applying  the  lime-sulphur  wash  is  somewhat  clisagreeable  un- 
less the  sprayman  is  properly  fitted  out  with  rubber  or  oil-skin  coat, 
hat  and  gloves.  It  is  a  good  plan  to  rub  some  vaseline  on  the  hands 
and  face,  to  prevent  the  spray  from  irritating  the  flesh.  If  the  proper 
apparatus  is  used,  there  need  be  no  more  trouble  in  spraying  trees 
with  this  solution  than  with  other  insecticides. 

The  following  are  manufacturers  and  dealers  in  pumps  and  sup- 
plies : 

Griffith  and  Turner,  Baltimore,  Md. 

Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y. 

The  Deming  Company,  Salem,  Ohio. 

Morrill  and  Morley,  Benton  Harbor,  Mich. 

Field  Force  Pump  Co.,  Elmira,  N.  Y. 

Myers  Pump  Co.,  Ashland,  O. 

George  H.  Stahl,  Quincy,  111. 

Spray  Motor  Company,  Buffalo,  N.  Y. 

L.  G.  Orndorff,  203    7th  St.,  N.  W.,  Washington,  D.  C. 

F.  W.  Bolgiano  and  Co.,  935  M  St.,  N.  W.,  Washington,  D.  C. 
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TOMATOES. 

TESTING  VARIETIES,  CULTURE,  TRAINING  AND  SPRAYING. 


By  T.  H.  White  anp  W.  R.  Ballard. 


Introduction. 


The  tomato  crop,  being  a  very  important  one  in  this  State,  has  al- 
ways received  considerable  attention  at  this  Station.  Several  bulletins 
and  reports  have  been  published,  all  of  which  are  now  exhausted.  While 
it  is  the  intention  of  the  present  report  to  give  the  details  of  ex- 
periments only  since  the  year  1897,, still  it  has  been  thought  well  to  in- 
clude the  summaries  of  the  work  published  in  former  bulletins.  While 
the  work  primarily  has  been  that  of  testing  varieties  and  spraying  with 
Bordeaux  mixture  as  a  preventive  of  blight,  still  there  are  one  or  two 
other  important  items  that  have  cropped  out  as  the  work  progressed, 
and  these  will  be  considered  in  the  proper  place. 

A  few  observations  upon  methods  of  culture  have  been  included 
for  general  information. 

Tomatoes,  like  many  others  of  our  cultivated  plants,  being  the 
product  of  many  generations  of  high  culture  and  selection,  must  have 
suitable  conditions  for  their  development  in  order  to  be  a  profitable 
crop.  There  is  no  doubt  that  more  of  the  new  and  profitable  varieties 
originate  under  average  or  medium  conditions  than  in  the  extremes, 
either  way.  It  would  hardly  be  expected  that  a  good  variety  would 
originate  on  very  poor  soil.  Neither  would  this  be  likely  to  occur  on 
very  rich  soil,  because  of  the  tendency  toward  excessive  vegetative 
growth. 

Since  this  condition  would  apply  as  well  to  the  general  crop,  the 
aim  should  be  to  secure  average  conditions.  Land  that  would  pro- 
duce from  ten  to  twelve  barrels  of  corn  per  acre  should,  other  things 
being  properly  looked  after,  easily  produce  six  to  eight  tons  of  to- 
matoes.   This  would  be  called  average  or  medium  conditions. 
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SOIL. 

Almost  any  soil  from  sand  to  clay  will  produce  good  crops  of  to- 
matoes, but  here  again  extremes  should  be  avoided  and  except  under 
special  conditions,  such  as  where  very  early  markets  are  to  be  sup- 

:  plied,  it  will  be  better  to  avoid  the  very  light  sandy  soils;  The  soil 
jiiust  be  in  a  good  state  of  cultivation.  Manures,  fertilizers,  lime,  and 
the  growing  of  clover  or  other  legumes  all  help  to  bring  about  this 
condition.  1  f  a  sod  field  is  to  be  used,  plow  in  the  late  fall  or  early 
spring  and  replow,  cutting  but  a  shallow  furrow,  in  time  to  prepare 
for  planting.    Do  not  plant  tomatoes  on  a  piece  of  land  which  has  had 

.corn  upon  it  the  previous  year,  but  rather  let  corn  follow  the  tomatoes 
and  later  wheat  or  some  other  grain  crop  with  grass  and  clover.  Many 
farmers  expect  to  get  good  tomatoes  upon  thin,  sour  land.  Blight  and 
disease  in  unfavorable  seasons  are  always  rampant  upon  such  land  an.i 
the  grower  becomes  discouraged  and  is  convinced  that  his  soil  is  un- 
suitable for  the  crop,  when,  in  reality  the  failure  is  due  to  a  condition 
readily  rectified  by  the  application  of  lime  and  manure. 

LOCATION. 

For  early  market  purposes  hillsides  banked  on  the  North  by 
woods  and  gently  sloping  to  the  Southward  will  give  the  best  results, 
but  for  the  general  crop  for  canning  purposes  the  location  is  not  im- 
portant provided  the  soil  is  well  drained.  It  is  well,  however,  to  avoid 
low  pockets  of  land  where  the  air  drainage  is  poor  and  into  which,  if 
the  nights  hapi^en  to  be  cool  and  moist,  the  dampness  will  settle,  form- 
ing heavy  dews,  a  condition  not  only  liable  to  induce  leaf  diseases  but 
also  to  prove  detrimental  to  the  ripening  and  dissemination  of  pollen. 
A  full  crop  of  fruit  is  absolutely  dependent  upon  a  good  set  and,  if 
the  air  coukl  be  dry  at  all  times  it  would  go  a  long  way  towards  in- 
suring pollenization,  the  desired  end. 

MANURES  AND  FERTILIZERS. 

It  is  almost  impossible  to  give  explicit  directions  for  the  proper 
manuring  of  a  tomato  field.  This  is  largely  a  question  of  previous 
•  treatment  and  must  come  from  a  knowledge  of  the  land  and  from  the 
experience  which  the  grower  has  had  in  handling  it. 

Stable  manure  at  a  dollar  per  ton  is  probably  the  cheapest  fertilizer 
known.  This  at  the  rate  of  twenty  (20)  tons  to  the  acre  can  be 
plowed  down  in  the  fall  in  a  fresh  state  or  rotted  and  applied  before 
replowing  in  the  spring.  If  the  supply  of  stable  manure  is  limited  It 
can  be  used  in  smaller  quantities  in  combination  with  commercial  fer- 
tilizers and  often  give  better  and  more  economical  results  than  by  the 
exclusive  use  of  either  of  them.  If  stable  manure  is  out  of  the  ques- 
tion commercial  fertilizers  may  be  used  and  if  applied  on  a  sod  field 
that  has  been  fall-plowed  will  give  excellent  results. 
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The  best  way  to  obtain  a  reliable  fertilizer  is  to  buy  the  materials 
and  to  mix  it  at  home.  In  most  cases  a  fertilizer  that  will  analyze  m 
nitrogen,  phosphoric  acid  and  potash  relatively  about  the  same  as 
barn-yard  manure  will  give  the  best  results.  See,  however,  that  some 
of  the  nitrogen  is  in  a  form  readily  available,  preferably  in  nitrate  of 
K>da.  Some  of  the  ingredients  that  can  be  used  to  make  fertilizers  at 
home  are : 

Phosphoric  acid.  Nitrogen.  Potash. 

Dissolved  phosphate  rock.  Nitrate  of  soda.  Muriate  of  potash. 

Raw  bone.  Sulphate  of  ammonia.  Sulphate  of  potash. 

Dried  blood.  Kainit. 

Tankage. 

Dried  fish. 

Formula  for  mixing: 

Dissolved  phosphate   rock    600  pounds. 

Dried  blood  or  tankage  900  pounds. 

Nitrate  of  soda   300  pounds. 

Muriate  of  potash 200  pounds. 


2000  pounds. 

This  mixture  would  analyze  approximately: 

Nitrogen    .... 6% 

Phosphoric  acid    4  to  5% 

Potash .5% 

This  is  a  good  formula  for  use  without  manure  and  should  be  ap- 
plied at  the  rate  of  500  pounds  to  750  pounds  per  acre.  Part  of  it 
should  be  sown  over  the  land  with  a  drill  and  harrowed  in,  and  part  in 
the  furrow  before  the  list  is  thrown  up  for  setting  the  plants. 

If  the  land  has  been  well  enriched  with  manure  all  that  will  be 
necessary  is  to  supply  some  readily  available  plant  food  to  give  plants 
a  start.    A  good  formula  for  this  would  be : 

Dissolved  phosphate  rock 175  pounds. 

Nitrate  of  soda 100  pounds. 

Sulphate  of  potash   25  pounds. 

300  pounds. 

This  quantity  should  be  applied  per  acre.  It  should  be  applied  in 
the  furrow  before  listing.  If  it  is  found  more  convenient  to  use  raw 
bone  meal  or  sulphate  of  ammonia  in  the  first  formula,  these  may  be 
substituted  for  the  dissolved  S.  C.  rock  and  nitrate  of  soda,  but  for 
sowing  in  the  row  on  manured  land  the  second  formula  will  be  found 
preferable. 
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SEED. 

It  pays  to  have  good  seed  from  good  stock  and  if  possible  it  will 
be  well  to  procure  the  supply  from  the  originator's  own  growing. 
There  is  no  doubt  that  a  variety  which  has  passed  from  the  origina- 
tor's hands  and  into  the  hands  of  ordinary  seed  growers,  who  are  not 
familiar  with  the  ideal  type  as  first  selected,  is  sure  to  change  it  and 
perhaps  for  the  worse.  Therefore,  if  the  originators  are  growers,  try 
to  get  seed  from  them. 

GROWING  SEED. 

To  growers  who  save  their  own  seed,  and  this  may  be  profitably 
done  in  most  cases,  attention  is  called  to  the  fact  that  careful  notice 
should  be  taken  of  a  few  plants  that  seem  to  be  just  the  type  that  is 
wanted  and  seed  saved  from  these.  The  practice  of  picking  out  all 
the  large  and  finest  fruits  is  not  recommended,  because  very  often 
when  the  fruit  is  large  the  yield  is  not  proportionately  so.  An  illus- 
tration of  this  occurred  a  few  years  ago.  The  tomato  called  "Enor- 
mous" (see  table  VIII)  was  sent  out.  The  plant  was  not  at  all 
branching,  the  stem  and  foliage  being  thick  and  heavy.  The  blos- 
soms came  in  clusters  of  two,  of  which  usually  only  one  fruited.  As 
a  result  the  fruits  produced  were  comparatively  few  in  number  but  of 
large  size,  averaging  throughout  the  season  eight  ounces  apiece.  This 
gave  a  yield  of  something  less  than  two  tons  per  acre.  On  the  other 
hand,  the  variety  "Freedom"  which  was  small  fruiting,  but  quite 
branching  and  free  flowering  in  habit,  gave  fruits  averaging  three 
ounces  in  individual  weight  and  over  twelve  tons  per  acre. 

The  necessity  of  care  in  the  selection  of  the  plant  rather  than  the 
fruit  is  therefore  quite  apparent. 

METHODS  OF  GROWING  PLANTS. 

There  are  two  methods  in  general  use  in  the  production  of  toma- 
to plants  to  be  set  in  the  fields  about  May  lo.  The  hotbed  method 
is  used  entirely  for  early  crops.  Wooden  boxes  or  frames  so-called  arc 
set  up  upon  a  pile  of  fermenting  material,  usually  horse  stable-manure, 
which  is  covered  with  an  inch  or  two  of  rich  soil.  Seed  is  sown  from 
the  first  of  February  to  the  first  of  March.  The  boxes  are  covered 
with  glazed  sash  which  are  daily  lifted  to  allow  the  plants  a  proper 
amount  of  air  in  order  to  produce  stocky  plants,  which  when  three  or 
four  inches  high  are  transplanted  into  other  frames  of  rotted  manure 
and  rich  soil.  No  heating  material  is  used  in  the  transplanting  beds; 
as  with  some  night  cover  the  sun  gives  sufficient  heat.  •  Plants  are  set 
four  to  six  inches  apart  each  way  and  are  quite  large  by  the  time  the 
weather  is  suitable  for  planting  out.  They  may  then  be  cut  out  with 
a  four  inch  block  of  soil  and  set  in  the  field. 

The  other  method  of  growing  plants  in  the  open  air  is  simply  a 
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matter  of  selecting  a  suitable  location,  generally  in  the  shelter  of  some 
big  woods.  The  plot  is  carefully  cleaned  and  prepared  by  plowing  in 
a  quantity  of  short  well-rotted  manure.  A  quick  acting  fertilizer  is 
then  applied  and  chopped  or  raked  in.  Pathways  or  alleys  are 
marked,  leaving  beds  about  four  feet  wide  upon  which  the  seed  is 
sown  thinly  broadcast.  If  plants  come  too  thickly  they  should  be 
thinned  as  they  are  weeded.  Tobacco-bed  sheeting  or  plant-bed  cloth 
must  be  used  to  keep  away  the  small  flea-beetle  which  will  do  untold 
injury  in  the  cool  dry  weather  of  early  spring.  These  plants  are 
pulled  as  soon  as  the  weather  is  settled  in  May  and  set  out  with  a  peg 
or  dibble  on  the  prepared  lists. 

The  experiments  and  observations  of  the  past  few  seasons  at 
this  Station  plainly  indicate  that  a  transplanted  plant  set  out  the  loth 
of  May  will  yield  almost  double  that  of  the  later  sown  plant  pulled 
from  the  seed-bed  and  set  out  on  the  same  date.  The  latter  part  of 
recent  sununers  have,  however,  been  very  wet  and  the  early  grown 
plants  have  had  the  advantage  of  the  drier  weather  in  the  early  sum- 
mer months  in  which  to  bloom  and  set  fruit.  Whether,  on  an  average, 
the  hotbed  method  of  growing  plants  would  give  the  greater  yield  is 
a  question  that  will  take  several  experiments  to  decide.  Even  then  it 
is  questionable  whether  it  would  be  possible  to  make  it  a  paying  in- 
vestment as  it  would  take  quite  an  extensive  outlay  for  glass  in  which 
to  transplant  plants  enough  for  a  large  acreage. 

DISTANCE  APART. 

This  depends  somewhat  upon  the  variety  and  the  method  of  cul- 
tivation to  be  followed.  If  the  variety  is  only  a  medium  grower,  like 
"Sparks'  Earliana"  and  is  to  be  trained  to  a  stake  or  a  pole,  one  foot 
apart  in  the  row  and  four  feet  between  the  rows  will  be  satisfactory. 
If  the  ordinary  culture  is  followed  and  the  plants  allowed  to  trail 
naturally  over  the  ground,  two  and  one-half  feet  apart  in  the  row  and 
three  and  a  half  to  four  feet  between  the  rows  will  be  about  right. 
With  the  larger  growing  varieties  two  feet  apart  in  the  rows  and  four 
feet  between  the  rows  will  be  required  for  poles  and  four  by  five  feet 
for  ordinary  culture  on  land  that  will  produce  eight  or  more  tons  per 
acre,  while  thinner  land  than  this  can  be  set  four  by  four  or  three  by 
four.  Check  rows  should  be  made  as  this  will  save  labor  in  cultivat- 
ing. The  wide  way  of  the  rows  should  be  arranged  to  suit  the  run  of 
the  field  in  order  that  the  pickers  may  gather  the  fruit  without  tramp- 
ing on  the  vines. 

CULTIVATION. 

If  the  soil  is  moderately  stiff  and  has  in  it  very  little  fibre  from 
rotten  sod  or  manure  so  that  it  is  inclined  to  become  hard  and  com- 
pact between  the  time  of  preparation  and  the  first  cultivation  it  may 
be  made  mellow  and  friable  by  the  use  of  the  mould-board  or  bar- 
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share  plow  throwing  the  earth  away  from  the  row  both  ways,  then 
working  by  means  of  cross  cultivation  with  the  toothed  cultivators. 
Cultivation  should  be  continued  both  ways  as  late  as  possible  without 
injuring  the  plants. 

SPRAYING  EXPERIMENTS. 

So  much  has  been  said,  written,  and  indeed  proved  by  experi- 
menters about  the  increased  yields  and  improved  qualities  of  not  only 
tomatoes,  but  also  other  vegetable  and  fruit  products,  that  it  seems 
scarcely  necessary  to  enlarge  upon  the  subject  here.  There  is  no 
doubt  that  under  favorable  conditions  a  fair  crop  annually  is  reason- 
ably sure  without  spraying.  In  any  event  spraying  is  a  preventive 
measure  rather  than  a  cure  and  must  be  commenced  early  in  order  to 
be  effective.  Spraying  will  not  prove  satisfactory  if  the  soil  is  un- 
suitable, poorly  fertilized,  or  low  and  wet. 

The  experiments  recorded  here  are  a  continuation  of  similar  work 
reported  in  Bulletin  No.  54. 

The  seed  for  the  year  1898  were  sown  in  the  cold  frame  April  8, 
and  set  in  the  field  May  25.  The  plots  contained  100  square  feet  with 
five  plants  to  a  plot.  The  plants  on  the  sprayed  portion  received  one 
application  in  the  seed  bed  and  two  in  the  field.  It  is  shown  by  Table 
I  that  the  sprayed  plot  had  a  very  large  proportion  of  green  fruit  at 
the  end  of  the  season,  the  spraying  evidently  keeping  the  plants  in  a 
growing  condition  for  a  longer  period  than  those  which  were  un- 
sprayed.    The  sprayed  plots  gave  a  heavier  yield  of  ripe  fruit. 
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The  seed  in  the  year  1899  was  sown  in  the  hotbed  March  4, 
pricked  out  into  cold  frames  April  5,  and  set  into  the  field  May  12. 
Table  II  shows  an  increase  of  over  one  ton  per  acre  on  the  sprayed 
portion.  The  results  of  the  two  years  work  are  in  accord  with  the 
work  done  previously  and  the  indications  are  that  spraying  could  be 
made  profitable. 
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Some  varieties  seem  to  be  much  more  susceptible  to  blight  than 
others  so  that  in  1901  a  variety  of  this  character,  Sparks'  Earliana, 
was  planted  to  test  the  value  of  spraying  with  the  Bordeaux  mixture. 
Table  III  g^ves  the  record  of  this  experiment  and  shows  a  large  in- 
crease in  favor  of  spraying  both  on  poles  and  under  ordinary  culture. 


TABLE  III.— Spraying  Experiment  with  Sparks'  Earuana  Tomato,  1901. 


Sprayed 

Unsprayed 

Difference  in  Favor 
of  Spraying: 

Tons 

30 
14 

Pounds 

Tons 

Pounds 

Tons 

Pounds 

Trained  on  poles 

Ordinary  field  culture. . 

463 
410 

25 
9 

1790 
209 

4 

5 

673 
201 

training  experiments. 


This  experiment  was  an  investigation  as  to  the  relative  value  of 
the  methods  of  culture,  "Trained  to  a  single  stem  on  poles,"  vs.  "Or- 
dinary field  culture."  The  plants  trained  on  the  poles  had  all  the  side 
shoots  kept  off  and  the  main  stem  tied  to  a  pole.  These  plants,  were 
set  three  feet  apart  in  the  row  and  four  feet  between  the  rows.  Those 
under  ordinary  field  culture  were  set  the  same  distances  apart  as  those 
on  the  poles,  but  were  allowed  to  run  at  will  upon  the  ground.  The 
season  was  a  very  poor  one  and  but  little  fruit  set.  Although  Table 
IV  shows  less  fruit  to  the  plant  on  the  poles  than  on  the  plants  under 
ordinary  cultivation,  they  weighed  somewhat  heavier. 
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The  following  season  the  same  experiment  was  tried,  using  only 
one  variety,  Sparks*  Earliana.  The  plants  on  poles  were  set  only  one 
foot  apart  in  the  row  and  four  feet  between  rows.  Table  V  shows 
that  the  trained  plants  gave  an  increase  of  sixteen  tons  over  plants 
of  the  same  variety  set  2jt4x4  ft.  and  allowed  to  run  over  the  ground. 

TABLE  v.— Methods  of  Culture  and  Training  Tomatoes.    Shows  Re- 
sults WITH  Sparks'  Earliana  Trained  on  Poles  vs. 
Ordinary  Field  Cui-ture. 


Per  Plant 

Lbs. 

Oz. 

5 

9 

6 

7 

Per  Acre 
Tons 
Trained  on  poles,  1  foot  apart,  4  feet  between  rows, 

10,890  plants 30.2 

Ordinary  field  culture,  2i  feet  apart,  4  feet  between 

rows,  4,356  plants 14.2 


A  comparison  of  these  tables  will  show  that  the  increased  yields 
come  not  so  much  from  the  difference  in  the  manner  of  growth  as 
from  the  larger  number  of  plants  it  is  possible  to  set  upon  an  acre 
when  the  vines  are  tied  to  stakes.  Under  some  special  conditions 
favorable  to  the  production  of  early  crops,  where  an  abundance  of 
small  undergrowth  suitable  for  stakes  could  be  readily  secured  in  the 
woods,  this  pole  method  could  be  made  very  profitable.  In  private 
gardens,  too,  where  land  is  valuable  and  limited  in  amount  and  where 
a  neat  appearance  is  desired,  this  method  could  be  recommended. 

VARIETY  TKSTS. 

Novelties  are  constantly  making  their  appearance  and  disappear 
as  quickly,  if  not  adapted  to  the  needs  of  the  grower.  It  would  seem 
advisable,  then,  to  publish  the  results  of  the  variety  tests  annually  in 
order  that  the  value  of  these  novelties  might  be  quickly  known.  Such 
a  plan,  however,  is  open  to  criticism,  because  the  growing  of  a  va- 
riety for  only  one  year  is  not  sufficient  to  determine  conclusively  the 
merit  of  a  new  variety.  The  fact,  too,  that  the  great  range  of  condi- 
tions found  in  the  State  has  an  important  bearing  upon  the  success  or 
failure  of  a  variety,  makes  it  apparent  that  the  Station  might  devote 
its  energies  to  other  lines  of  investigation  with  more  valuable 
results.  Much  interesting  information,  however,  may  be  derived 
from  the  running  of  variety  tests  over  a  series  of  years. 
In  the  work  at  this  Station  it  can  be  seen  that  the  new 
varieties  are  usually  great  yielders.  In  many  cases  after  a  few 
years  they  apparently  run  out  and  are  replaced  by  others.  These  new 
varieties  are  often  not  much  different  from  those  which  have  gone 
before,  but  they  usually  run  very  high  in  yield  for  the  first  few  years. 
As  an  illustration  "Ignotum"  was  introduced  m  the  season  of  1890, 
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and  that  year  produced  in  our  tests  at  the  rate  of  19  tons,  81  lbs,  per 
acre.  This  was  a  new  variety,  which  had  been  selected  by  Professor 
Bailey,  in  1887,  from  a  German  strain.  In  1899  it  had  dropped  to 
fotirth  place  in  point  of  yield  and  at  present  is  little  known.  In  1904 
the  tomato  "Five  Million  Dollars,"  introduce^  by  Salzer,  gave  the 
largest  yield  of  tomatoes  of  its  type.  The  following  season  it  was 
still  in  the  lead,  but  it  dropped  to  nearly  half  its  former  yield  in  1906, 
while  the  "Greater  Baltimore,"  a  new  variety  of  similar  character,  had 
taken  the  lead  with  a  yield  of  nearly  25  tons  per  acre. 

These  results  can  be  accounted  for,  in  some  cases  at  least,  by  the 
fact  that  the  stock,  passes  from  the  hands  of  the  originator  and  is  al- 
lowed to  revert  and  thus  loses  its  value  as  a  large  yielder.  The  va- 
riety work  thus  shows  how  important  it  is  to  "rogue"  and  to  "select" 
so  as  to  keep  the  stock  up  to  the  ideal  set  by  the  originator. 

Tables  VI-XI  give  the  yields  of  all  the  varieties  tested  here  since 
1900  with  the  exception  of  the  season  of  1902,  when  complete  records 
were  not  secured.  In  these  tests  the  seed  was  sown  in  the  hotbed  about 
March  i,  and  the  plants  transplanted  four  inches  apart  in  cold  frames, 
the  first  week  in  April.  They  were  set  out  in  the  field  with  a  block  of 
«arth  attached  about  the  loth  of  May.  No  spraying  was  done  in  these 
tests  because  it  was  thought  advisable  to  give  only  ordinary  farm 
conditions. 

At  the  bottom  of  Table  XI  will  be  found  a  record  of  the  yields  of 
five  varieties  considered  suitable  for  canning.  These  were  given 
about  the  same  culture  as  would  be  given  the  canning  tomato  crop 
by  the  average  grower.  The  seed  was  sown  in  a  sheltered  location  in 
April.  The  plants  were  simply  pulled  from  the  bed  and  set  in  the 
field  in  hills  on  soil  similar  to  that  of  the  early  crop  and  under  like 
conditions.  This  experiment  will  be  continued  as  it  has  frequently 
been  noticed  that  the  plants  .sown  earlier  and  transplanted  into  cold 
frames  and  again  into  the  field  with  a  ball  of  earth  attached  give  much 
larger  yields  than  plants  from  seed  sown  a  month  later  and  set  directly 
into  the  field.  A  final  report  upon  this  matter  may  suggest  better 
methods  of  growing  plants  for  the  ordinary  grower. 
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TABLE  VI.— Ck>MPARisoN  of  the  Varieties  of  Tomatoes  Tested  in  1900. 
Size  op  Plots  100  Sq.  Ft. 


& 

bD 

^ 

.S 

4i» 

I 

Yield 
Per 

1 

< 

Varieties 

J 

Plot 

? 

2 

"S 

•s 

% 

1 

JH 

J 

1 

Lbs.    Oz. 

Ox. 

Tons 

Q 

Q 

^ 

1  Beauty 

2  New  Queen 

3  Royal  Red 

4  New  Century 

5  Maule's  1900 

6  Matchless 

7  Combination 

8  Ennobled 

9  Kansas  Standard 

10  J.  E.  Swift 

11  Salzer's  1900 

12  Quicksure 

13  Spark's  Earliana 

14  Quarter  Century 

15  Mas^nus 

16  Prizetaker 

17  World's  Fair 

Aver,  for  all  varieties . 


7A3 
7A3 
7/13 

7/2L 
7/21 
7/21 
7/21 

7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 
7/21 


9/4 
9/4 

9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 
9/4 


199 
221 
304 
219 
198 
289 
270 
237 
158 
176 
268 
77 
96 
120 
176 
190 
227 
190 


44 

7 

3.5 

49 

5 

8.5 

65 

1 

3.4 

49 

3.5 

44 

3 

8.5 

57 

3.1 

46 

3.8 

55 

14 

3.7 

32 

10 

3.8 

38 

1 

3.4 

49 

2.9 

20 

4.1 

16 

1 

2.6 

26 

3 

3.4 

32 

8 

2.9 

87 

3.1 

34 

3 

2.4 

38 

6 

3.3 

9.5 

10.7 

14.1 

10.6 

9.6 

12.4 

10.0 

12.1 

7.1 

8.2 

10.6 

4.3 

3.4 

5.7 

6.9 

8.0 

7.4 

8.6 
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TABLE  VII.— Comparison  of  the  Varieties  of  Tomatoes  Tested  in  1901 
Size  of  Plots  100  Sq.  Ft. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Varieties 


New  Imperial 
Beauty 
Acme.. 

Fordhook  First 
Success 

Burpee's  Noble 
World's  Fair 
Paragon 

Stone 

Gdotidous 
ICagrnus 

Fordbook  Fancy 
Quarter  Century 
Ayrer,  tar  all  varieties 
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TABLE  VIII.— Comparison  of  the  Varieties  of  Tomatoes  Tested  in  1903. 
Size  of  Plots  100  Sq.  Ft. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Varieties 


bo 

c  • 

bo 

c 

.M 

w 

s 

-M 

£ 

s 

e 

a 

1^ 

'rC 

<M 

^ 

2 

o 

•s 

«H 
O 

1 

Qj 

« 

s 

•M 

d 

ct 

s 

Q 

Q 

Z 

Favorite 

Matchless 

Enormous 

Paragon 

Success 

Beauty 

Acme 

Freedom  

Chalk's  Early  Jewel 

Landreth  Early 

Nolte's  Earliest 

Spark's  Earliana 

New.  for  trial 

Ponderosa 

Stone 

Imperial 

Washington 

Dwarf  Champion 

Rawson's  Puritan 

Aver,  for  all  varieties. 


7/18 
718 
7lft 

7  18 
7  18 
7  18 
7  18 
7  18 
718 
718 
7  18 
718 
718 
7/18 
7/18 
718 
7/18 
7/18 
7/18 


9/15 

9/2 

9/2 

9/15 

9/L5 

9/2 

9/2     , 

9/15 

9/2 

9/2 

8/15 

8/22 

9/15 

9/2 

9/15 

9/2 

9/2 

9/2 

9/15 


Yield 
Per 
Plot 


Lbs.    Oz.       Oz.     Tons 


2 

V 

O 

^ 

< 

U 

0) 

« 

? 

? 

O 

160 

41 

4 

100 

29 

13 

17 

8 

8 

120  , 

35 

3 

110 

34 

15 

126 

34 

8 

223 

50 

5 

289 

55 

13 

183 

49 

9 

189 

48 

3 

194 ; 

46 

4 

173 

38 

10 

65 

22 

15 

90 ; 

31 

12 

50 

16 

4 

97 

31 

7 

120  i 

30 

12 

151 

36 

10 

158 

44 

137 

36 

2 

4.1 
4.7 
8.0 
4.6 
5.0 
5.0 
3.6 
3.0 
4.3 
4.0 
3.8 
3.5 
5.6 
5.6 
5.2 
5.1 
4.1 
3.8 
4.4 
4.6 


8.9 

6.4 

1.8 

7.6 

7.6 

7.5 

10.9 

12.1 

10.7 

10.4 

10.0 

8.4 

4.9 

6.9 

3.5 

6.8 

6.6 

7.9 

9.5 

7.6 
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TABLE  IX.— Comparison  of  the  Varieties  of  Tomatoes  Tested  in  1904. 
Size  of  Plots  100  Sq.  Ft. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


Varieties 


Beauty 

Acme 

Chalk's  Early  Jewel 

Success 

Sparks'  Earliana 

Five  Million  Dollar 

Nolte's  Earliest 

Dwarf  Stone 

Vaughan's  Model 

Michel's  Very  First 

Freedom 

Magrnificent 

Rawson's  Puritan 

Tall  Champion 

Aver,  for  all  varieties. 


e 

'Si 

O 


7  16 
79 
7  5 
7  16 
7  5 
7  16 
75 
7  23 
7  16 
79 
7  16 
7  16 
7,16 
7/16 


to 
c 

IS 
o 


o 

V 
08 

Q 


i 


I 

Z 


8/29  , 

8/29  j 

8/29  ! 

8/29  I 

8/20  I 

8/29  I 

8/24  I 
8/29 

8/29  I 
8/20 

8/29  , 

8/29  ! 

8/29  I 
8/29 


234 
379 
302 
257 


357 

229 

225 

202 

570 

233 

232  i 

253 

296 


Yield 

Per 

Plot 


79 
84 
93 


0) 


0) 

> 

< 


120      14 


99 

11 

102 

4 

82 

5 

118 

3 

115  . 

81 

7 

56 

6 

53 

2 

117 

1 

88  . 

8.2 
4.1 
5.2 
6.3 
3.9 


2 

12 

5 


4.2 
1.5 
6  0 
5.4 
5.3 
5.0 


< 

u 


Lbs.    Oz.    I   Oz.     Tons 


26.7 
21.5 
21.7 
22.2 
17.9 
25.7 
25.0 
17.7 
12.2 
11.5 
25.4 
19.1 
17  2 
18.4 
19  4 
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TABLE  X.— Comparison  of  the  Varieties  of  Tomatoes  Tested  in  1905. 
Size  of  Plots  100  Sq.  ft. 


Varieties 


bo 

6 

e 


o 


•«      !     ^H 


Yield 
Per 
Plot 


s 

< 


Lbs.    Oz.   I   Oz. 


1) 


Tons 


Globe 

Truckers'  Favorite 


3    Santa  Rosa. 


4  Early  Hustler 

5  Paragon 

6  New  Magn^ificent 

7  Acme 

8  Five  Million  Dollar 

9  Maule's  Earliest 

10  Tenderloin 

11  Logan's  Giant 

12  Success 

13  Chalk's  Early  Jewel 

14  Liv.  Beauty 

15  Sparks'  Earliana 

16  Dwarf  Stone 

17  Buckeye  State 

18  Matchless 

19  Stone 

Aver,  for  all  varieties. 


7/8 

7/8 

7/8 

6/29 

7/14  I 

7/14 

7/8 

7/14 

6/29 

6/29 

7/8 

7/8 

7/8 

7/8 

6/29 

7/8 

7/14 

7/14 

7/14 


8/14 
8/14 
8/14 
8A4 
8/14 
8/14 
8/14 
8/14 
8/14  : 
8/14  ! 
8/14  I 
8/14  I 
8/14  ! 
8/14  ! 
8/14  > 
8/14  I 
8A4  I 
8/14  i 
8A4 


97 

256  i 
177 
278  ' 
247 
267  I 

411 ; 

356  , 
294 
323  , 
160  ' 
224  , 
293  i 
399  ■ 
203  ! 
161 
177  I 

257  I 
244  I 
254 


56   14 


101 
112 
71 
102 
101 


107 
72 


150 
95 
93 


1 
5 

13 
4 

15 


97  13 

116  5 

75  3 

180 

82  12 

73  8 

95  15 


14 
11 


49   11 
81   13 


9.0 
6.3 
10.1 
4.1 
6  6 
6.1 
3.7 
5.2 
4.0 
6.4 
8.2 
5.2 
5.2 
4.3 
5.7 
4.9 
7.4 
9.3 
6.2 
6.9 


I 


12.3 
21.9 
24.4 
15.6 
22.2 
22.1 
21.3 
25.2 
16.3 
28  2 
18.0 
16.0 
20.8 
23.4 
15.8 
10.8 
17.8 
32.6 
20.7 
19.4 
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TABLE  XL— Comparison  of  the  Varieties  of  Tomatoes  Tested  in  1906. 
Size  of  Plots  100  Sq.  Ft. 


Varieties 


1  Greater  Baltimore 

2  Stone 

3  Chalk's  Early  Jewel 

4  Livingston's  Globe 

5  Salzer's  Bountiful 

6  Success 

7  Truckers'  Favorite 

8  Matchless 

9  Five  Million  Dollar 

10  Sparks'  Earliana 

11  Wood's  Improved  Ponderosa 

12  Beauty 

13  Acme 

14  Burpee's  Earliest  Pink 

Late  Planted 

15  Success 1    8/11.    9^4 

16  Five  Million  Dollar \    8/11  I    9/14 

17  Paraxon 8/15      9/7 

18  Matchless 8/11      9/14 

19  Stone I    8^1  !    9/14 


Lbs.    Oz. 


Ill 

15 

3.1 

81 

5 

6.1 

76  . 

5.5 

65 

7 

5.0 

69  . 

5.1 

5 

6 

4 

10 

8 

5 

8 

60      12 

39      12 


27 

12 

24  . 

20 

12 

30 

21 

2 

s 

4) 

Oz. 


5  3 
5.9 
4.8 
5.2 
3.9 
8.8 
6,6 
4.1 
4.6 


5.2 
4.2 
6.0 
5.7 
5  3 


Tons 


24.3 
17.6 
16.5 
14.2 
15.0 
14.6 
17.7 
10.7 
12.9 
12.5 
12.0 
18.1 
12.7 
8.6 


6.0 
5.2 
4.5 
6.5 
4.5 
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Table  XII  gives  the  number  of  fruits  and  their  weight  in  pounds 
and  ounces  for  the  pickings  up  to  and  including  that  of  August  4,  of 
fourteen  varieties  grown  in  the  season  of  1906.  This  gives  a  good 
idea  of  the  comparative  desirability  of  these  varieties  for  early  mar- 
kets. Burpee's  Earliest  Pink  would  seem  to  be  the  most  desirable  in 
point  of  yield,  with  Sparks'  Earliana  next,  and  the  others  in  their 
order. 


TABLE  XII.— Comparison  of  Early  Tomatoes,  1906. 
Size  of  Plots  100  Sq.  Ft. 


Pickings  to  Aug.  4. 


Varieties 


'  Number 
of 

I    Fruits 


Yield  Per  Plot  jpYi^^^^ 
Lbs.    Oz.  Tons 


Burpee's  Earliest  Pink 

Sparks'  Earliana 

Greater  Baltimore 

Chalk's  Early  Jewel 

Acme 

Five  Million  Dollar 

Success 

Livingston's  Globe 

Matchless 

Stone 

Beauty 

Wood  s  Improved  Ponderosa 

Truckers'  Favorite 

Salzer's  Bountiful 


85 

60 

67 

50 

35 

27 

16 

16 

16 

16 

12 

5 

7 

6 


25 

21 

19 

16 

10 

9 

6 

6 

6 

5 

4 

2 

2 

2 


13 
6 
3 
6 

6 

12 

6 

2 

14 

io 

8 


5.6 

4.6 

4.1 

3  5 

2.1 

2.0 

1.4 

1.3 

1.3 

1.2 

.8 

.5 

.5 

.4 


AVERAGE   comparative   YIELDS. 


In  Table  XIII  is  given  the  yields  of  eighteen  varieties  of  toma- 
toes for  several  years  past.  Some  of  these  varieties  have  been  tested 
for  a  period  of  eight  years  while  others  have  been  grown  for  a  much 
shorter  period.  The  last  column  gives  a  general  average  for  the  series 
of  years,  which  indicates  the  comparative  yields  of  the  varieties. 
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DESCRIPTION  OF  VARIETIES,   I906. 

The  Greater  Baltimore  is  a  handsome  fruit  of  the  same  general 
type  and  color  as  the  Stone,  the  so-called  "red"  or  canning  tomato. 
This  seems  to  be  a  valuable  addition  to  the  list  of  varieties. 

The  Stone  is  too  well  known  to  need  a  description  here. 

Chalk's  Early  Jewel  is  a  good  variety  for  market  or  home  use.  It 
is  fairly  early  and  will  yield  larger  crops  and  over  a  longer  period 
than  will  Sparks'  Earliana. 

Livingston's  Globe  is  a  fine,  meaty  tomato.  It 'is  globe  shaped 
and  on  this  account  is  considered  desirable  for  slicing  for  the  table. 

Salzer's  Bountiful  is  a  new  and  prolific  variety,  but  is  poor  in 
color,  being  a  yellowish  red. 

Success  is  of  the  same  general  type  as  Stone,  Paragon,  etc. 

Truckers'  Favorite  is  a  purple  tomato  suitable  for  market  al- 
though usually  a  little  more  irregular  in  shape  than  the  Beauty. 

Matchless  is  an  old  standard  variety  suitable  for  market  or  can- 
ning purposes. 

The  Five  Million  Dollar  is  of  the  same  type  as  the  Stone  and  has 
given  heavy  yields  in  the  two  years  just  past. 

Sparks'  Earliana  is  one  of  the  earliest  of  the  smooth,  regular  to- 
matoes, but  it  needs  rich  soil  and  close  planting  in  order  to  get  large 
crops  for  market  or  home  use. 

Wood's  Improved  Ponderosa  is  very  much  like  the  old  Ponderosa 
with  large  fruits. 

Livingston's  Beauty  is  the  old  standard  purple  variety  and  is  an 
excellent  market  sort  where  this  color  is  in  demand. 

The  Acme  is  similar  to  Beauty,  but  is  earlier  and  not  quite  so 
large. 

Burpee's  Earliest  Pink  is  similar  to  Acm6  or  Beauty  in  color  but 
is  very  early.    It  is  too  rough  for  a  good  market  sort. 


INTERF.STTNO    ITEMS    ARSTRACTED    FROM    SUMMARIES    OF    PREVIOUS    BUL- 
LETINS  ON    TOMATOES   OF   THE    MARYLAND   AGRICULTURAL 
EXPERIMENT  STATION. 


BULLETIN  NO.  II,  DECEMBER,  189O. 

Range  of  yield,  2  to  20  tons  per  acre.  General  average  11^  tons. 
Selected  varieties  average  14  tons. 

The  best  yielder  was  the  "Ignotum,"  19.81  tons  per  acre. 

The  greater  the  number  of  cells  in  the  tomato  the  higher  the  per- 
centage of  solid  flesh.  An  average  of  10^  cells  per  fruit  gives  80  per 
cent,  of  flesh. 

Pot-grown  plants  undisturbed  from  the  seed  do  not  damp  off  as 
easily  as  plants  bed-grown  and  transplanted. 
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Pot-grown  plants  exceed  transplanted  plants  in  product  18  per 
cent,  or  at  rate  of  two  tons  per  acre. 

In  earliness  or  first  months  of  bearing  pot-grown  plants  yield 
double  the  others.    For  quantity  of  crop  tomatoes  should  be  well. ma- 
nured but  it  is  not   well  to  grow   them  on  the   same  land   successive 
years. 

Better  results  generally  followed  the  use  of  two  fertilizing  ele- 
ments cornbined  than^one  used  alone,  but  potash  alone  gave  good  re- 
sults, better  than  some  mixtures. 

Phosphoric  acid  alone  had  little  effect  on  quantity  of  crop. 

Nitrate  of  soda  and  jnuriate  of  potash  can  be  recommended  as 
special  fertilizers  for  the  tomato. 

Potash  fertilizers  seem  to  decrease  sugar  and  increase  acid  in  to- 
matoes. 

Phosphoric  acid  plots  produced  some  of  the  sweetest  tomatoes 
found.  , 

Nitrogen  and  potash  affect  composition  of  fruit  more  than  phos- 
phoric acid. 

The  tomato  is  not  a  specially  exhausting  crop.  Tomatoes  do  not 
remove  as  much  plant  food  from  soils  as  most  farm  crops  at  the  usual 
rates  of  product  per  acre. 

The  refuse  of  the  crop  from  an  acre  of  tomatoes  contains  more 
fertilizing  material  than  similar  remains  of  most  other  crops. 
•  The  vines  and  roots  of  tomatoes  are  very  rich  in  potash. 

The  residue  of  the  tomato  crop  should  be  evenly  spread  and 
plowed  under. 

As  regards  economy  of  soil  fertility  the  tomato  crop  is  a  desirable 
one  to  raise. 


BULLETIN  NO.  25,  MARCH,  1 894. 

Healthfulness  of  stock  from  which  to  propagate  is  of  the  first 
consideration.  Some  varieties  of  tomatoes  seem  more  susceptible  to 
disease  than  others.  Vigor  of  plant,  productiveness,  and  quality  of 
fruit  should  determine  selection. 

Judicious  shipment  in  advance  of  local  competition  offers  the 
largest  promise  of  profit. 

The  economic  use  of  commercial  fertilizers  is  dependent  on  other 
supplemental  conditions  as  well  as  the  facts  of  the  available  plant  food 
contained  in  them. 


BULLETIN  NO.  54,  MARCH,  1898. 

The  best  varieties  for  main  crop  trucking  are  Paragon,  Prize 
Taker,  Perfection,  World's  Fair  and  Climax. 

The  best  varieties  for  the  canning  trade  are  Royal  Red,  Queen, 
Stone,  Paragon,  and  Matchless. 
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The  best  variety  for  -late  market  or  family  use  is  the  Buckeve 
State. 

The  use  of  the  Bordeaux  solution  proved  an  effectual  means  of 
holding  the  tomato  leaf  blight  in  check. 

In  1896  spraying  with  Bordeaux  solution  four  times  produced, 
with  35  varieties,  an  average  increase  in  yield  of  2.5  tons  per  acre  of 
marketable  fruit. 

In  1897  spraying  with  Bordeaux  solution  three  times  produced, 
with  19  varieties,  an  average  increase  in  yield  of  2.2  tons  per  acre  of 
marketable  fruit. 

Some  varieties  are  more  susceptible  to  the  blight  than  others.  In 
1896  all  but  one  variety,  and  in  1897  ^^  ^^^  three  varieties  gave  an  in- 
creased crop  of  ripe  fruit  as  a  result  of  spraying  with  Bordeaux  so- 
lution, and  all  of  the  varieties  showed  an  increase  when  the  amount 
of  green  tomatoes  at  the  end  of  the  season  was  added. 

The  increase  in  crop  as  a  result  of  spraying,  ranged  from  >i  of  a 
ton  to  6  tons  in  1896,  and  from  %  to  4}i  tons  in  1897. 
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FERTILIZER   EXPERIMENTS  WITH   DIFFERENT  SOURCES  OF 
PHOSPHORIC  ACID. 


By  H.  J.  Patterson. 


The  experiments  reported  upon  in  this  bulletin  were  inaugurated 
in  1895.  ^  report  of  progress  on  the  tests  was  made  in  Bulletin  No. 
68,  published  in  September,  1900.  The  object  of  the  experiment  was 
to  test  the  availability  of  different  sources  and  forms  of  phosphorous 
and  methods  of  rendering  insoluble  phosphates  available  in  the  soil. 

PLAN  OF  THE  EXPERIMENTS  CONDUCTED. 

The  general  plan  of  the  experiments  consisted  in  the  testing  of 
the  availability  of  different  forms  of  phosphoric  acid  and  means  for 
rendering  insoluble  phosphates  available  in  the  soil.  The  idea  in  mind 
was  to  make  these  tests  much  more  than  a  soil  test  of  a  particular 
farm,  and  they  were  so  planned  and  conducted  as  to  make  the  results 
applicable  to  most  parts  of  this  State,  and  of  general  interest  to  agri- 
culture wherever  commercial  fertilizers  are  used. 

The  idea  that  pervaded  the  plan  was  to  imitate  nature  and  get 
the  land  as  nearly  as  possible  in  the  same  condition  it  was  when  a  vir- 
gin soil  and  then  continue  to  use  nature's  methods  for  maintaining 
fertility. 

It  is  well  known  from  chemical  analysis  of  soils  that  they  con- 
tain sufficient  phosphoric  acid  to  furnish  all  that  is  needed  for  good 
crops  for  many  years.  It  has  also  been  shown  that  some  soils  which 
fail  to  produce  satisfactory  crops  contain  more  phosphoric  acid  than 
those  that  are  considered  fertile.  Now  this  difference  in  fertility  must 
be  due  to  a  condition  of  availability. 

An  examination  of  the  conditions  which  prevailed  in  virgin  soils, 
or  in  any  soil  that  has  just  been  cleared  of  its  forest  growth,  soon 
makes  prominent  the  fact  that  nature  has  filled  that  soil  with  organic 
matter,  this  organic  matter  not  only  gives  the  soil  a  dark  color  and 
fine  physical  appearance  but  it  also  performs  functions  in  producing 
chemical  changes  that  cannot  take  place  in  that  same  soil  were  it  des- 
titute of  organic  matter.    Again  we  find  that  a  virgin  soil  will  produce 
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satisfactory  crops  for  a  number  of  years  without  the  intervention  of 
commercial  fertilizers;  but  about  as  soon  as  the  organic  matter  has 
been  worked  out,  the  soil  fails  to  produce  satisfactory  crops,  and  the 
use  of  phosphates  is  resorted  to. 

Now  the  phosphorous  which  these  soils  contained  was  not  in  a 
form  soluble  in  water,  nor  was  it  in  the  form  of  reverted  or  dicalcium 
phosphates,  but  was  an  insoluble  phosphate  of  lime,  magnesia,  iron  or 
alumina.  Though  termed  insoluble,  yet  this  phosphoric  acid  was 
available  to  crops,  through  the  chemical  changes  made  possible  by  the 
presence  of  organic  matter  and  the  compounds  formed  through  its 
decomposition.  It  was  the  water  charged  with  carbonic,  humic  and 
other  organic  acids,  formed  by  the  decomposition  of  vegetable  mat- 
ter, that  was  able  to  dissolve  the  insoluble  phosphates  of  the  virgin 
soils  and  place  them  either  directly  at  the  disposal  of  crops,  or  form 
such  combinations  as  could  be  utilized  thereafter. 

As  soon  as  the  organic  matter  of  the  soil  was  consumed  these 
favorable  conditions  no  longer  obtained,  and  crops  could  not  avail  of 
the  natural  properties  of  the  soil  even  though  there  was  an  abundance 
there.  Now  if  nature's  methods  are  observed  again,  it  will  be  noticed 
that  wherever  she  is  producing  vegetation  she  has  devised  means  for 
depositing  some  vegetable  matter  in  the  soil. 

Taking  all  these  facts  into  consideration  would  it  not  seem  rea- 
sonable that,  in  order  to  avail  properly  of  the  phosphates  contained 
naturally  in  the  soil,  that  it  would  be  necessary  to  imitate  nature's 
methods  and  fill  the  soil  with  organic  matter.  Then  again  could  not 
the  phosphoric  acid  contained  in  the  mineral  phosphates  be  rendered 
available  in  the  soil  through  the  agency  of  organic  matter  if  these 
phosphates  were  applied  in  their  original  chemical  condition,  but  pul- 
verized? If  these  questions  can  be  answered  in  the  affirmative,  and 
the  farmer  can  arrive  at  an  economical  and  satisfactory  method  of 
providing  the  requisite  amount  of  organic  matter  in  the  soil,  then  it 
will  be  possible  to  avail  of  the  phosphates  already  in  the  soil  J  and  thus, 
on  some  lands,  make  it  unnecessary  to  purchase  phosphoric  acid. 
When  recourse  to  purchase  becomes  necessary,  then  a  cheaper  form 
can  be  used  and  do  away  with  paying  out  so  much  money  for  dis- 
solved or  acid  treated  phosphates,  which  in  the  end  seems  largely  a 
means  of  accomplishing  or  arriving  at  a  mechanical  condition;  that 
is,  of  getting  the  phosphates  precipitated  in  the  soil  in  a  finely  divided 
state  and  forming  thin  coatings  over  the  particles  of  soil. 

These  are  the  ideas  that  called  for  the  planning  and  management 
of  the  experiments  outlined  in  the  following  program : 
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TABLE  I. 

.  Phosphoric  Acid  Experiments, 
(Plots  one-tenth  of  an  acre  each.) 
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o 


Kind  of  Fertilizer  and  Treatment. 


(y 


2 


Crimson  Clover  Seeded  in  Com. 


Lbs.        Lbs, 


1  Double  Super-Phosphates  (Soluble  P2O5) 82 

2  Dissolved  Bone  black  (Soluble  P2O5) 78J 

3  Dissolved  South  Carolina  rock  (Soluble  PjOj) 100 

4  Double  Super-Phosphates  (Reverted  Tfig) 37 

5  Nothing 

6  Iron  Alumina  Phosphate  (Reverted  P2O5) 37 

7  Bone  black  (Insoluble  Ffi^) 51J 

8  Raw  bone  meal  (Insoluble  Ffi^ 66i 

9  Slajr  Phosphate  Insoluble  Ffig) 92 

10  Nothing 

11  Ground  South  Carolina  rock  (Insoluble  PjOj) 53 

12  Florida  Soft  Phosphate  (Insoluble  Ffi^) 56 


Corn-ground  left  bare  during  winter j  no  green  crop 
turned  under. 


13  Same  as  No.  8.. 
14; Same  as  No.  9.. 

15:Nothiiig 

16'SameasNo.  11. 
17  Same  as  No.  12. 


661 
92 


53 
56 


Rye  seeded  in  Com  Stubble  and  turned  under  for  next 
tyrop. 

18  Same  as  No.  8 I  66}    | 

19  Same  as  No.  9 1  92 

20  Nothing 

21  Same  as  No.  11 i  53 

22  Same  as  No.  12 ,  56      1 


319 

735 

1000 

370 


370 
514 
667 
920 


530 
560 


667 
920 


530 
560 


667 
920 


530 
560 


*These  quantities  grive  each  plot  the  same  quantity  of  phosphoric  acid.  (ISO  pounds  per  acre^ 
which  was  determined  by  analyxins  the  materials  used.) 

The  piece  of  land  used  for  these  experiments  lies  north  of  the 
Experiment  Station  buildings  and  along  the  fence  west  of  the  pike. 
This  land  is  a  moderately  stiff  clay,  naturally  quite  well  drained 
though  fairly  level.  The  general  character  of  the  plots  is  quite  uni- 
form, in  fact  more  so  than  most  pieces  of  like  area  in  this  formation. 

The  history  of  the  cropping  of  the  land  used  for  this  test  was,  so 
far  as  known,  as  follows:  in  1888  there  was  a  poor  stand  of  grass 
and  weeds  on  this  land,  which  was  plowed  down  and  seeded  to 
wheat,  which  was  harvested  in  1889;  grass  1890-91;  corn  1892;  fal- 
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lowed  1893,  and  in  wheat  1894 — clover  and  timothy  seeded  in  wheat 
and  g^ave  a  good  set. 

Plots  were  numbered,  commencing  at  end  next  Experiment  Sta- 
tion building,  toward  Paint  Branch. 

DESCRIPTION  OF  PHOSPHATES  USED  IN  THE  EXPERIMENTS. 

A  detailed  description  of  all  the  materials  mentioned  in  Table  13 
can  be  found  in  Bulletin  No.  6  of  this  Station,  so  that  a  description  of 
only  those  used  in  the  test  outlined  in  Table  i  will  be  given  here. 
These  will  be  described  in  the  order  of  the  plot  numbers. 

The  materials  used  were  selected  so  as  to  give  all  the  forms  of 
phosphoric  acid  found  in  fertilizers  and  to  have  them  furnished  by  the 
chief  sources  of  phosphoric  acid  on  the  market  at  the  time  the  ex- 
periment was  inaugurated. 

PLOT  NO.    I. — DOUBLE  SUPERPHOSPHATE. 

This,  as  its  name  indicates,  is  a  concentrated  form  of  soluble 
phosphoric  acid.  It  is  made  by  dissolving  mineral  phosphates  in 
phosphoric  acid  instead  of  sulphuric  acid.  The  process  of  manufac- 
ture consists  of  treating  a  low  grade  of  phosphate  rock,  or  those  too 
poor  in  phosphoric  acid  to  make  a  high  grade  or  standard  superphos- 
phate, with  an  excess  of  dilute  sulphuric  acid.  This  sets  free  the 
phosphoric  acid,  which,  together  with  the  excess  of  sulphuric  acid, 
is  removed  and  separated  from  the  insoluble  materials  by  filtration  and 
washing.  The  acid  solutions  thus  obtained  are  concentrated  and  then 
used  for  dissolving  the  better  class  of  phosphate  rock.  Because  the 
acids  used  for  dissolving  the  phosphates  contain  phosphoric  acid,  the 
product  yielded  contains  more  than  double  the  amount  of  phosphoric 
acid  in  the  ordinary  product. 

Double  superphosphate  is  manufactured,  to  some  extent,  in  this 
country,  but  mostly  in  Europe.  Its  use  in  this  country  is  not  as  great 
now  as  it  was  a  few  years  ago.  This  was  selected  as  one  of  the 
sources  of  phosphoric  acid,  as  it  contains  a  minimum  of  impurities 
and  a  maximum  of  phosphoric  acid  in  the  soluble  form. 

DISSOLVED  BONE-BLACK    (PLOT  2)    AND  BONE-BLACK    (PLOT  7.) 

When  broken  bones  are  placed  in  a  retort  or  iron  cylinder,  the 
air  being  excluded,  and  then  strongly  heated,  gas,  water,  oily  matters 
and  other  products  are  driven  off,  while  black-bone  charcoal  is  left. 
This  product,  also  known  as  bone-black  and  animal  charcoal,  is  used 
extensively  in  sugar  refineries  for  taking  the  coloring  matter  out  of 
raw  sugars.  From  time  to  time  portions  of  the  bone  charcoal  cease  to 
be  effective  in  clarifying  and  the  spent  black  is  then  sold  by  the  re- 
fineries for  fertilizing  purposes.  All  the  phosphoric  acid  originally  in 
the  bones  is  retained,  but  the  presence  of  carbon  prevents  the  phos- 
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phate  from  decomposing.  It  is  as  "dissolved  bone-black"  that  this 
article  is  generally  found  on  the  market.  Dissolved  bone-black  con- 
tains a  large  proportion  of  soluble  phosphoric  acid  and  a  very  small 
amount  in  the  insoluble  form.  Dissolved  bone-black  was  applied  on 
Plot  No.  2,  and  the  untreated  bone-black  on  Plot  No.  7. 

DISSOLVED  S.  C.  ROCK,  PLOT  NO.  3. 

This  constitutes  by  far  the  greater  bulk  of  the  materials  now  used 
in  this  country  for  making  phosphate  manures.  An  immense  trade 
lias  grown  up  in  this  class  of  phosphates  during  the  last*  thirty  years. 
The  most  common  name  by  which  this  class  is  known  is  "Acid  Phos- 
phates," but  it  is  also  found  on  the  market  as  Dissolved  S.  C.  rock, 
Dissolved  S.  C.  bone,  and  Bone  Phosphate  rock.  While  the  rock 
which  was  first  used  for  making  this  class  of  fertilizers  was  first  found 
in  South  Carolina,  yet  much  of  it  now  comes  from  deposits  in  Florida 
and  Tennessee.  The  dissolved  phosphates  of  this  class  contain  a  large 
portion  of  their  phosphoric  acid  in  the  available  condition,  but  not 
quite  as  much  in  the  soluble  form  as  in  dissolved  bone-black. 

PLOT   NO.   4 — REVERTED    PHOSPHATE    OF    LIME. 

The  phosphate  applied  on  this  plot  had  for  its  base  some  of  the 
same  double  superphosphate  used  on  Plot  No.  i,  with  which  had  been 
mixed,  before  application,  sufficient  lime  to  change  the  phosphoric 
acid  from  the  soluble  to  the  reverted  state.  This  was  used  in  the 
hopes  of  procuring  some  data  from  the  crops  as  to  the  relative  avail- 
ability of  phosphoric  acid  in  the  soluble  and  reverted  form. 

PLOT.  NO.  6 — REVERTED  PHOSPHATE  OF  IRON  AND  ALUMINA. 

This  plot  was  added  so  as  to  give  an  opportunity  for  comparing 
fertilizers  which  contained,  the  phosphoric  acid  largely  in  combination 
with  lime  (Plot  4)  with  those  that  had  it  principally  in  combination 
with  iron  and  alumina.  The  material  applied  to  this  plot  was  what  is 
known  on  the  market  as  "Keystone  Concentrated  Phosphate,"  and 
was  being  extensively  manufactured  and  sold  about  the  time  these 
tests  were  planned,  but  has  gone  almost,  if  not  entirely,  out  of  the 
market  now. 

PLOT  NO.  7 — BONE-BLACK. 

Insoluble  phosphoric  acid.    Description  given  under  Plot  No.  2. 

PLOT  NO..  8 — RAW  BONE,  GROUND  BONE  AND  BONE  MEAL. 

Animal  bones  are  composed  of  two  distinct  substances,  which  in- 
terpenetrate one  another.     There  is  a  sort  of  frame-work  of  earthy 
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matter,  which  is  phosphate  of  lime  or  bone  phosphate,  and  a  fleshy 
filling  called  ossein,  which  is  a  substance  containing  much  nitrogen. 
Raw  bones,  are,  therefore,  doubly  valuable  for  manurial  purposes,  be- 
cause they  contain  both  phosphoric  acid  and  nitrogen.  As  ordinarily 
collected,  bones  contain  from  50  to  60  per  cent,  of  phosphate  of  lime 
and  from  5  to  7  per  cent,  of  nitrogen.  Fresh  raw  bones  also  contain 
fat,  and  this  is  not  only  useless  as  a  plant  food  but  it  adds  weight  to 
the  bone  and  makes  it  hard  to  grind ;  and  when  ground,  the  more  fat 
remaining  in  the  bone,  the  slower  will  be  the  decomposition  in  the 
soil.  To  obviate  this  difficulty  bones  are  generally  steamed,  or  car- 
ried through  some  process  to  remove  fat,  before  they  are  ground  for 
fertilizers.  Steamed  or  dessicated  bones,  if  not  too  strongly  steamed, 
are  better  for  fertilizer  than  raw  bones.  Some  nitrogen  is  lost  by  these 
processes,  but  if  carefully  done,  the  gain  exceeds  the  loss.  Bone- 
meal  is  obtained  by  grinding  the  crude  or  steamed  bones,  and  it  is 
valuable  in  proportion  to  the  degree  of  fineness  to  which  it  is  re- 
duced. According  to  its  fineness,  it  is  variously  called  ground-bone, 
bone-meal,  flour-of-bone,  and  bone-dust.  The  finer  it  is,  if  used  with- 
out acid,  the  easier  it  decays  or  dissolves  in  the  soil  and  the  sooner 
the  process  of  nature  converts  the  (tri-calcic)  phosphate  of  lime  to  a 
form  available  for  plants.  Good  ground  bone  or  bone-meal  should 
contain  from  20  to  25  per  cent,  of  phosphoric  acid  and  from  3  to  4 
per  cent,  of  nitrogen. 

The  demand  for  bones  for  use  in  various  arts  and  especially  in 
refining  sugar,  is  making  this  form  of  fertilizing  material  compara- 
tively scarce  in  the  market  and  correspondingly  high  in  price.  If 
rates  advance  much  it  will  become  unprofitable  for  farmers  to  use 
bone  fertilizers  for  their  phosphates.  The  same  causes  lead  to  the 
considerable  adulteration  of  bone-meal  that  is  now  found.  Lime, 
gypsum,  coal  ashes,  ground  oyster  shells,  crab  shells,  and  Jike  articles 
are  used  for  this  purpose  as  well  as  the  less  objectionable  mixing  of 
fine  ground  rock  phosphate,  all  being  sold  under  the  name  of  bone. 
When  bone,  ground  bone,  or  bone-meal  is  treated  with  sulphuric  acid, 
the  product  is  the  dissolved  bone  of  our  markets,  also  known  as  acidu- 
lated bone,  soluble  bone  and  dissolved  bone  phosphate.  This  is  sim- 
ply an  acid  phosphate  or  superphosphate,  made  from  bones. 

PLOT  NO.  9 — SLAG  PHOSPHATE,  BASIC  IRON  SLAG,  OR  THOMAS  SLAG  MEAL. 

To  these  names  may  be  added  Thomas  Scoria  and  Odorless  Phos- 
phate, all  given  to  a  waste  material  or  slag,  which  is  a  by-product  in 
the  preparation  of  steel,  by  what  is  known  as  the  "basic  process." 
The  object  of  this  process  is  the  extraction  of  phosphorous  from  pig 
iron,  by  means  of  a  basic  lining  of  the  converter  invented  by  Jacob 
Reese.  The  product  of  the  process  is  a  substance  containing  from  15 
to  20  per  cent,  of  phosphoric  acid.  It  is  metallic  in  appearance  but 
may  be  ground  very  fine  forming  a  dark  brown  meal.  The  phosphor- 
ic acid  is  in  combination  chiefly  with  lime,  as  tetra-calcium  phosphate; 
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it  is  insoluble  in  water,  slightly  soluble  in  ammonium  citrate,  and  is  by 
ordinary  methods  of  analysis,  classified  largely  as  insoluble.  Yet  its 
condition  is  such  that  soil  water,  when  charged  with  carbonic  acid, 
will  dissolve  it  to  a  considerable  degree.  Thomas  Slag  is  largely  used 
and  highly  valued  in  Germany,  and  is  the  cheapest  form  in  which 
phosphoric  acid  can  be  obtained  by  the  farmers  of  that  country.  Emi- 
nent German  experimenters  have  lately  spoken  strongly  in  its  favor. 
Wagner  states  that  two  pounds  of  this  material,  ground  fine,  (with 
no  acid  treatment),  containing  i8  per  cent,  phosphoric  acid  and  with- 
out any  other  valuable  plant  food,  costing  4j4  cents,  produced  the  first 
year  after  its  use,  the  same  increases  in  yield  as  one  pound  of  soluble 
phosphoric  acid  from  bone-meal  costing  6>^  cents.  And  in  the  second 
year  the  effect  of  the  Thomas  Slag  was  twice  that  of  the  other.  These 
are  important  facts,  but  the  place  of  this  slag  phosphate  among  the 
commercial  phosphates  of  this  country  has  yet  to  be  determined. 

This  material  gets  the  name  by  which  it  is  best  known  in  Europe 
from  S.  G.  Thomas,  of  England,  who  claimed  to  be  the  prior  inven- 
tor of  the  basic  process  of  making  pure  steel.  This  claim  was  dis- 
puted by  Jacob  Reese,  of  Pennsylvania,  and  the  courts  of  this  country 
have  confirmed  the  claim  of  Reese.  The  slag  is  now  manufactured  by 
the  latter  and  is  sold  under  the  name  of  Odorless  Phosphate.  This 
is  the  slag  very  finely  pulverized  but  not  treated  with  acid. 

PLOT  NO.  II— OROUND  SOUTH  CAROLINA  ROCK,   (INSOLUBLE  PHOSPHORIC 

ACID.) 

The  material  applied  to  this  plot  is  the  natural  phosphate  finely 
ground  and  just  in  the  same  condition  in  which  the  manufacturers  put 
it  before  treating  with  acid.  The  phosphoric  acid  is  chiefly  in  the  state 
of  the  tri-calcium  phosphate.  If  this  ground  rock  could  be  success- 
fully used  so  as  to  give  satisfactory  crops,  the  cost  of  a  pound  of 
phosphoric  acid  would  be  reduced  over  one  half.  These  mineral  phos- 
phates are  chiefly  obtained  from  immense  natural  deposits  in  North 
Carolina,  Tennessee,  Georgia,  and  Florida,  and  generally  in  the  rivers 
and  low  lands  along  the  coast.  Bones  and  fossil  teeth  were  dug  up  in 
a  swamp  near  the  Cooper  river  almost  a  hundred  years  ago,  but  a 
knowledge  of  the  extent  of  the  deposits  and  their  economic  value  have 
been  developed  within  forty  years. 

The  most  prominent  characteristic  of  the  native  phosphate  is  its 
nodular  form.  Even  where  the  deposits  occur  as  an  apparently  smooth 
and  compact  layer,  or  in  large  flat  cakes,  it  is  nevertheless  composed 
of  irregular  nodules,  partially  cemented  together.  Nearly  all  these 
nodules  have  the  egg  or  kidney  shape.  The  exterior  is  sometimes 
rough  and  indented,  often  honey-combed  with  round  or  irregular 
holes,  and  sometimes  it  is  smooth  and  compact.  The  surface  is  occa- 
sionally shiney  and  coated  as  with  enamel.  Fossil  shells,  fish  bones 
and  teeth  are  not  infrequently  found  embedded  in  the  nodules,  and 
other  animal  remains  occur  in  the  same  general  deposits.  The  nodules 
vary  in  size  from  the  fraction  of  an  inch  to  several  feet  in  diameter, 
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and  in  weight  up  to  almost  a  ton.  When  found,  as  much  of  this  de- 
posit is,  in  river  bottoms  or  under  marsh-mud,  the  color  of  the  ma- 
terial is  a  grey  or  bluish-black.  The  land  rock  is  usually  of  a  lighter 
color,  yellowish  or  greyish  white.  The  masses  are  easily  broken  an<t 
ground  to  a  fine  powder,  light  yellow  or  grey,  often  becoming  so  light 
as  to  float  in  the  air.  In  this  extremely  fine  condition,  and  before  be- 
ing treated  with  acid,  the  material  is  often  called  Floats.  There  is  no- 
reasonable  doubt  that  these  phosphates  came  from  the  remains  of  both. 
marine  and  land  animals,  although  it  would  be  out  of  place  to  give  the 
evidence  here.  A  long  series  of  geological  transformations  is  in- 
volved, together  with  different  eras  of  animal  life  and  subsequent 
changes  in  the  mineral  matters  themselves.  From  several  hundred 
analyses  of  the  raw  or  simply  ground  Carolina  rock,  the  mineral  has. 
been  found  to  contain  on  an  average  from  25  to  28  per  cent,  of  phos- 
phoric acid,  2.5  to  5  per  cent,  of  carbonic  acid,  0.5  to  2  per  cent,  sul- 
phuric acid,  35  to  42  per  cent,  lime,  and  a  little  magnesia,  soda,  silica^ 
iron  and  other  elements.  The  finding  of  the  fossil  bones,  teeth,  etc.,. 
spoken  of,  has  led  to  the  term  "South  Carolina  bone"  bemg  incor- 
rectly applied  to  these  mineral  phosphates. 

PLOT  NO.    12 — FLORIDA  SOFT  PHOSPHATE;    (INSOLUBLE  PHOSPHORIC 

ACID.) 

Florida  soft  phosphate  is  chiefly  an  alumina  iron  phosphate- 
which  occurs  in  large  quantities  deposited  in  many  parts  of  that 
State.  It  is  not  well  adapted  to  treatment  with  acid  for  making  solu- 
ble phosphates,  as  the  alumina  and  iron  make  a  sticky  mass  which  is- 
hard  to  dry  and  keep  in  a  good  mechanical  condition.  The  Florida: 
soft  rock  has  been  largely  used  as  a  fertilizer  in  its  natural  condition- 
in  some  parts  of  that  State  on  the  light,  sandy  land,  giving  good  re- 
sults. When  used  in  this  way  there  has  been  applied  at  the  same  time 
heavy  dressings  of  the  native  mucks  from  the  swamps  and  lakes. 
This  muck  furnishes  nitrogen  as  well  as  the  much  needed  organic 
matter.  In  order  to  have  a  complete  fertilizer  there  is  also  applied 
some  German  potash  salt. 

The  Florida  soft  phosphate  was  used  in  this  test  in  order  to  com- 
pare the  lime  and  alumina  phosphates  in  the  insoluble  forms. 
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TABLE  II. 
Analysis  of  Phosphates  Used  o?i  Phosphoric  Acid  Plots, 


Total 
Phosphoric 
Acid 
g  (^205) 

Per  Cent. 


•§ 


1796 
1707 


Doable  Super-Phosphate 47.04 

Dissolved  Done-black 20.40 


1708  Dissolved  South  Carolina  rock 15.04 

106  Reverted  Iron  and  Alumina  Phosphates 43 .  20 

1709  Bone-black 29 .  20 

1713 Raw  bone-meal 22.48 

1712  Slag  Phosphate 16.82 

1710Ground  South  Carolina  rock 28.32 

1711  Florida  soft  Phosphate 26.80 


SYNOPSIS   OF    TESTS    UNDER    CONSIDERATION. 

1.  Testing  the  principal  sources  of  soluble  phosphoric  acid. 

2.  Comparing  the  availability  of  soluble,   reverted  and   insolu- 
"ble  phosphoric  acid. 

3.  Comparing  phosphate  of  lime  and  phosphate  of  alumina  and 
iron  in  the  reverted  forms. 

4.  Comparing  the  principal  sources  of  insoluble  phosphates,  both 
in  the  lime,  alumina  and  iron  compounds. 

5.  Comparing  the  tri-calcium  and  tetra-calcium  phosphates. 

6.  Testing  the  effect  which  green  manures  and  the  accumulated 
vegetable  matter  therefrom  have,  in  aiding  the  availability  of  the  in- 
soluble phosphate. 

7.  Comparing  a  leguminous  and  a  graminacious  crop  for  the 
purpose  of  rendering  insoluble  phosphate  available. 

YIELDS  OF  PLOTS. 

The  treatment  of  the  plots  from  time  to  time  was  uniform  except 
as  to  the  kind  of  phosphate  applied  and  the  use  of  the  green  manures. 
The  details  as  to  the  yields  of  the  crops  from  the  various  plots  for 
the  twelve  years  of  the  test  are  given  in  the  following  tables :  3.  4,  5, 
•6,  and  7. 
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TABLE  III. 

Showing  Yields  of  Com  {grain)  from  Phosphoric  Acid 
(Yields  in  bushels  per  acre.) 


Plots, 


O  I 

ol 


Kind  of  Fertilizer  and  Treat- 
ment. 


1 


1895 1896  1897!  1902  19031906' 

I  ;       I       ' 

'    :    '        I    ' 


"I 


llSoluble  Phos.  Acid   from   Double;46.0 40.3  57.9 

.4  51.1 


j    Super-Phosphate . 
2,Soluble  Phos.  Acid  from  dis.  bone38.7;37. 


black. 
3  Soluble  Phos.  Acid  from  dis.  rock..  39.0  35.8  43.6 


4  Reverted  Phosphate  of  lime '35.8|37.o[47.7 

5;Nothing |42.6  42.o!57.3 

.264.9 

.6  58.1 

I 

.0^61.9 

I 

9'Tetra-Phosphate,  Slag  Phosphate. .  |38 . 4  42 .  158  .'4 


6'Reverted  Phosphate  of   iron    and|45.4  43. 

I    alumina. 
7lnsoluble  Phosphate,  bone  black. .  .|36.9,41. 

t  I 

8lnsoluble  Phosphate,  raw  bone {37.8.43. 

I, 


I 

o 
H 


45.717.639.9 


I 


I 


46.4,21.8  46.1 
I        I        I 
43.6il6.2i44.6^ 

46.429.3  45.8 

42.4|33.9|43.8 

50.o!l8.042.7| 

43. 217. 834. li 
I 

45.412.4  23.6, 
I 

39. li  7.226.0, 


lO'Nothing ,39.4  38.6  49.4,38.4  24.3  36.3, 

I  '        J        I        I        '        ' 

llllnsoluble  Phosphate,  S.  C.  rock...  42.444.8,60.7,38.3  9.337.7, 


12iInsoluble  Phosphate,  Florida  soft  144. 046. 

rock  ' 

13  Same  as  Plot  8 |49.4 49. 

14i Same  as  Plot  9 143 . 4  44 . 


i 


1|58.4 
4146.6 


15iNothing 

16  Same  as  Plot  11. 

17  Same  as  Plot  12. 

18  Same  as  Plot  8.. 

19  Same  as  Plot  9.. 

20lNothing 

I 
21,SameasPlotll. 

22'same  as  Plot  12. 


J41.4|44.1|41.1 

47.745.0140.4 

I  I 
48.242.434.4 

i  I 
47.140.4  42.7 

49.3  45. 3144. 6 

I 


46.435.9,44.7,, 

42.416.0  20.91 

I        I        ,1 

41.616.026.7,1 
34.3,38.843.3  I 
41. 4|32. 5,39.7 

42.5,39.6,36.8' 

!        I        1' 
51.436.0 33.6  I 

'      I      ;' 

51.344.739.0 


I 


II 


50.0  43.0  37.0  35.7144.141.6" 

I        I        I' 

45.541.7:30.1 47.9'29. 041.1': 
47.933.436.4151.130.742.0' 


247.4 

241.5 

222.8 

242.0; 

262.0 

264.2! 

231.71 

224.1, 

2X1.2 

226. 4| 

233.2 

280.4J 

236.2! 

218. 7' 

243.0| 

246.71 

I 

243.91 

251.2* 

274.21 

251.41 

235. 3| 

241.5 


41.2 
40.8 
37.1 
40.8 
43.7 
44.0 
38.6 
37.4 
35.2 
87.7 
38.9 
46.7 
39.4 
36.5 
40.5 
41.1 
40.7 
41.9 
45.7 
41.9 
39.2 
40.2 


I 
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TABLE  IV. 

Showing  Yields  of  Corn  Fodder  from  Phosphoric  Acid  Plots. 

(Yields  in  pounds  per  acre.) 
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Oh' 


Kind  of  Fertilizer  and  Treat- 
ment. 


189511896 


1897 


19021903*1906 

I 


J. 


I  1,11 

1  Soluble  Phos.  Acid,  Double  Super-  2860  2100,3020  2600     750 

I    Phosphate. 
2|Soluble  Phos.  Acid,dis.  bone  black .  2700  2200;2930  2600     785 


a 

2 

o 
H 


2810  2650; 


2920  2650  •  '2150  12200 


2000 
2300| 
2050' 


12580 
12730 
12250 


0)  S, 


I 


2516 
2546 
2450 
2400 


3190  2150 

3330  2950 

I 
3070  2550 

3320  2750 


2100  12220  2440 

2200  13820  2764 

1700  11220  2244 

1200  11710  2342 


26702450,  5001300  10840  2168 

I 


3  Soluble  Phos.  Acid,  dis.  rock 2400  2340 

4  Reverted  Phosphate  of  lime 2420  2060 

5  Nothing 2580  2200 

6  Reverted  Phosphate  of  iron  and  2940  2400 
I    alumina. 

7Insoluble  Phosphate,  bone  black. .  2340 2160 

8  Insoluble    Phosphate,    raw    bone  2100  2340 

meal.  | 

9  Tetra-Phosphate,  Slag  Phosphate.  2100  2320 

10  Nothing 1980  2060  2460  2300 1  1050  1800    10600'  2120 

:  I  '  I  ' 

11  Insoluble  Phosphate,  S.  C.  rock..  2260  23603060  2250     8001800    11730  2346 

12  Insoluble  Phosphate,  Florida  soft  2180,25803190  2770  1750  2000    12720  2544 

rock.  !    ;  I 

13  Same  as  Plot  8 2760  2680,3160  3300;  1300 1500  13400  2680 

14  Same  as  Plot  9...., 2120  2500 13130|  3200  9501400  12350  2470 

15  Nothing 2460.2360  2980  2650  2150  2050  12500  2500 

16  Same  as  Plot  11 2620  2420! 2880  31201  1750  2200  13240  2648 

17  Same  as  Plot  12 2700  2140  3020  3330  2350 1800  12990  2598 

18  Same  as  Plot  8 2520  2180j2660  3150!  1500 1850  12360  2472 

i    ' 

19  Same  as  Plot  9 2800  2320  2980  3350,  1700  2200  13650  2730 

I  •     ;   i   I   I 

20;Nothing 29001900  2480  2300  23402400  11980  2396 


21^Same  as  Plot  11 2460 1900  2820,2750 

22|Same  as  Plot  12 2760 1200  2660  3400 

I  .        .        1        i 


1850,2450    12380  2476 
18002350    12370   2475 


•Corn  fodder  in  190J  from  Rame  plots  was  u*©d  on  hallow*een  for  building  a  fence  across  the 
road  and  made  it  impossible  to  sdparate  the  plots  for  wdighing.  This  year's  records  are 
omitted  from  totals  and  averages. 
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TABLE  V. 

Showing  Yield  of  Wheat  from  Phosphoric  Acid  PloU: 
(Yield  of  Grain  in  bushels  and  Straw  in  pounds  per  acre.). 


Grain.       Straw. 'i         Totals. 
6 ,   Kind  of  Phosphate  and  Treat- 

■S  °^®"*"  18891904.  i-S  il899!l904'|Grain 


ll- 


bu.''ibu."!>£j'fbs.''ifbs. 


bu. 


1  Soluble  Phosphoric  Acid,  Double 
!    Super-Phosphate. 

2  Soluble    Phosphoric    Acid,    dis- 
\    solved  bone  black. 

3  Soluble    Phosphoric     Acid,    dis- 

solved rock. 
4,Keverted  Phosphate  of  lime . . . 

5'Nothing 


36.0 12. 2'24. 141401070';  48.2 

.        I  I        '' 

37.112.0124.6  43751  775    49.1 


6;  Reverted  Phosphate  of  iron  and 
,    alumina. 
7  Insoluble  Phosphate,  bone  black. 


Straw 
lbs. 


Grain 
and 

Straw 
lbs. 


I' 


5210 
5150 


8  Insoluble  Phosphate,   raw   bone 
i    meal.  I 

9iTetra-Phosphate,      Slag      Phos-34  8   7.2121.0!4160!  470':  42.0 

!    phate. 
lO.Nothing 


Ill  Insoluble  Phosphate,  South  Car- 

I    olina  rock. 
12 1  Insoluble     Phosphate,      Florida 

,    soft  rock. 
13  Same  as  Plot  8 


37  012.3 24. 6'2930,  760    49.3     3690 

I        I        I        |l 
31.6  12.8  22.2  3550|1030i   44.4     4580 

22.0   5. 2,13. 62580;  440;   27.2     3020 

34.612.2!23.4  3170  1070l'  46.8  I  4240 
I        '  I 

25.6  9.317.53415'  590J   34.9  i  4005 

I 
34.511.823.241001090'   46.3  ,  5190 

,  4630 

;    I    I' 

20.7  1.5ill.l;2300|  310,1  22.2     2610 

I  i  I  !i  I 

29.8  8.018.9!3710l  720,|  37.8 


14  Same  as  Plot  9.. 

15  Nothing. ...;. . .. 

16  Same  as  Plot  11. 


4430 
4420 


30.8  6.3,18. 63800|  620|j  37.1 

35.5  10.222.93720!  590''  45.7  I  4310 

.  I  :  I  I! 

37.6  6. 2'21. 9,43951  7301'  43.8 


|i 
22.0   3.312.7,2180;  200,   25.3 

32.8   8.5  20.6  3530;  890;,  41.3 

I 


5125 
2380 
4420 


17  Same  as  Plot  12 129.1   6.3,17.72800'  320'  35.4     3120 

i  I  '  I 

18;Same  as  Plot  8 !36.0 14.8 25.4 3890 1260'|  50.8     5150 

lOjSame  as  Plot  9 ,36.1 14.625.4 4080 11251  50.7  '  5155 

20|Nothing 22.6  2.312.53345'  410''  24.9  '  3755 

2l'Same  as  Plot  11 31.9  9.720.8,3285'  7201'  41.6  I  4005 

22  Same  as  Plot  12 ,30  116.5 23.3  28001  99011  46.6  1  3790 


81Q2 
809& 
6648; 
7244 
4652: 
7048. 
6100> 
7968 
7150' 
3942 


664& 
7052 
7753= 


5244 
8198 
81BT 
5249> 
6501 
6586^ 
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TABLE  VI. 

Showing  Yield  of  Hay  from  Phosphoric  Add  Plots, 

(Yields  in  pounds  per  acre.) 


125 


o*     Kind  of  Fertilizer  and  Treatment. 

ol 


1900 


1901 


1905 


Cvmrground  Seeded  in  Crimson  Clover. 

1  Soluble  Phosphoric  Acid  from  double  3900  ;  4300     2400 

Super-phosphate.  ' 

2  Soluble  Phosphoric  Acid  from  dissolved  4200     4310     2500 

bone  black.  I 

3  Soluble    Phosphoric    Acid    from    dis-  4950  i  4050     2400 

solved  rock.  : 

4  Reverted  Phosphate  of  lime 4250     4650     3400 

SNothing 4150     3450,1500 

6  Reverted  Phosphate  of  iron  and  alum-  4800     6450  \  2900 

ina. 
TInsoluble    Phosphate    of     lime,    bone  4000     4350     2700 

black. 

8  Insoluble  Phosphate  of  lime,  raw  bone  4500     3800     2700 

meal. 

9  Tetra-phosphate,  slag  phosphate 2450     3800     2150 

lONothing 4000     3600      900 

Ujlnsoluble    Phosphate   of   lime.    South  4400     3950     2050 
'    Carolina  rock. 

12  Insoluble  Phosphate  of  iron  and  alum-  4750     4600  i  2300 

ina,  Florida  soft  rock. 

Com^ground  bare  during  winter. 

13  Same  as  Plot  8 2800     4000     2500 

14  Same  as  Plot  9 ;  4900  '  4250     4650 

15Nothing !  3200     3450,    550 

16  Same  as  Plot  11 3700     5050     3200 

17  Same  as  Plot  12 3950     4750     2650 

,  Corn-ground  seed  in  rye  '  I 


ISiSame  as  Plot  8 ■  4300     4800 

19  Same  as  Plot  9 3300     5500 

20jNothing 4000  ,  4750 

21;Same  as  Plot  11 4550  ;  4600 

22!same  as  Plot  12 3450     4200 


3850 
4100 
1450 
3650 


10600 

11010 

11400 

12300 

9100 

14150 

11050 

11000 

8400 

8500  I 

10400  ' 

11650 

9300 
13800 

7200 
11950 
11350 

12950 
12900 
10200 
12800 
10980 


cTco 


3533 
3670 
3800 
4100 
3033 
4717 
3683 
3666 
2800 
2833 
3466 


3100 
4600 
2400 
3983 
3783 

4317 
4300 
3400 
4266 
3660 
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TABLE  VII. 

Showing  Summary  of  Yields  with  Different  Forms  and  Sources  of 

Phosphoric  Acid, 
(Yields  in  bushels  and  pounds  per  acre.) 


Average  of  6 
Crops  of  Corn 


Average  of  2 
'Crops  of  Wheat 


Grain 
bu. 


Average  of  4  nothing  plots 
(5,  10,  15,20.) 

Average  of  3  Soluble  Phos- 
phoric Acid  plots  (1,  2,  3.) 

Average  of  2  Reverted  Phoy- 
phoric  Acid  plots  (4,  6.) 

Average  of  5  Insoluble  Phos- 
phoric Acid  plots,  crimson 
clover  turned  under  (7,  8, 
9,  11,  12.) 

Average  of  4  Insoluble  Phos- 
phoric Acid  plots,  crimson 
clover  turned  under  (8,  9, 

11,  12.) 

Average  of  4  Insoluble  Phos- 
phoric Acid  plots,  nothing 
turnedunder(13, 14, 16, 17.) 

Average  of  4  Insoluble  Phos- 
phoric Acid  plots,  rye  turn- 
ed under  (18,  19,  21.  22.) 

Average  of  12  Insoluble  Phos- 
phoric Acid  plots  (8,  9,  11, 

12.  13,  14,  16,  17,  18, 19,  21, 
22.) 

Ayerage  of  3  Bone  meal  plots 

(8,  13.  18.) 
Average  of  3  Slag  Phosphate 

plots  (9.  14,  19.) 
Average  of  3  South  Carolina 

rock  plots  (11.  16,  21.) 
Average  of    3   Florida  soft 

phosphate   plots     (12,    17, 

Comparison  of 

Reverted  Phosphate  of  lime, 

Plot  4. 
Reverted  Phosphate  of   iron 

and  alumina,  Plot  6. 

Comparison  of 
Bone  black,  Plot  7 


40.9 
39.5 
42.1 
39.4 

39  6 

39  4 

41.8 
40.2 

39.6 
39.1 
39.7 
42.5 

40.3 
44.0 

38.6 


Bone  meal,  Plot  8 ,    37.4 

South  Carolina  rock.  Plot  11 .  |    38 . 9 
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bu. 


Straw 
lbs. 


«  o 


V  o 
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2346  12.5 

2504  24.4 

2582  22.8 

2329  19.8 
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I  2916  10345 

I  3668  I  12743 

'  4409  13511 

^  3500  12043 

t 

I 
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2497    22  5     2256  '  3844  12761 
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2764    23.4 
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2485 
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1889 
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3900 
3905 
3775 
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4717 
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DISCUSSION  OF  RESULTS. 

The  drawing  of  conclusions  from  the  results  of  soil  experiments 
is  always  attended  with  more  or  less  uncertainty,  as  soil  and  weather 
variations  will  bring  about  what  may  seem  to  be  contradictions. 
There  are  also,  often  uncontrollable  errors  introduced  through  de- 
predations of  various  kinds. 

The  quantities  of  phosphoric  acid  applied  in  these  tests  arc 
rather  more  than  was  necessary  and  more  than  would  be  found  eco- 
nomical in  practice;  but  it  was  thought  best  in  planning  the  experi- 
ments to  have  an  excess  present  and  so  endeavor  to  make  the  results 
more  pronounced  than  to  attempt  to  conduct  the  work  simply  on  the 
basis  of  profits.  The  object  of  the  investigations  was  to  establish 
pnnciples  connected  with  the  use  of  phosphates  rather  than  the  limits 
of  the  soil  requirements. 

EFFECTS  OF  PHOSPHATES  ON   CORN. 

A  Study  of  the  results  of  the  application  upon  the  corn  crop  as 
given  in  Tables  3,  4,  and  7,  are  not  very  pronounced  in  any  case.  They 
are  rather  puzzling  in  that  some  of  the  applications  gave  slightly 
lower  results  than  the  "nothing"  plots,  yet  in  all  these  cases  the  diff- 
erences are  small  and  within  the  limits  of  error  in  such  work.  The  re- 
sults show  that  as  far  as  the  com  crop  is  concerned  that  insoluble 
phosphates  are  just  as  valuable  as  the  soluble  phosphates  and  that 
phosphate  rock  was  just  as  valuable  as  bone-meal.  The  most  striking 
and  best  results  were  obtained  from  the  use  of  reverted  phosphates 
and  the  Florida  soft  phosphates.  This  result,  as  a  whole,  would  seem 
to  indicate  that  corn  was  able  to  utilize  phosphorous  that  was  not 
available  to  other  crops.  A  comparison  of  the  average  yields  of  plots 
7,  8  and  11,  Table  7,  would  seem  to  indicate  that  the  nitrogen  in  bone- 
meal  was  of  no  value  to  the  corn. 

EFFECTS  OF  PHOSPHATES  ON   WHEAT. 

The  results  as  given  in  Tables  5  and  7  show  quite  conclusively 
that  the  wheat  crop  needed  a  more  available  source  of  phosphoric 
acid  than  the  soil  furnished  naturally.  The  soluble  sources  of  phos- 
phoric acid  gave  the  best  yields  of  grain.  The  best  average  yield  of 
straw  was  from  the  plots  receiving  slag  phosphate.  Wheat  seemed 
able  to  utilize  phosphoric  acid  from  all  the  sources  and  forms  of  phos- 
phates tried  in  this  test.  The  Florida  soft  phosphate  seemed  to  be  the 
least  available  source  of  phosphoric  acid  for  wheat  which  was  the  op- 
posite of  that  for  corn.  The  Nitrogen  in  bone  meal  showed  its  influ- 
ence on  the  yields  of  both  wheat  (grain)  and  straw.  The  results 
show  quite  conclusively  that  a  liberal  supply  of  phosphorous  is  neces- 
sary for  wheat. 
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EFFECTS  OF  PHOSPHATES  ON  HAY. 

The  crops  of  hay  in  this  experiment  consisted  of  mixtures  of 
timothy  and  clover  seeded  and  treated  after  the  custom  usually  prac- 
ticed in  this  and  most  Eastern  States. 

The  results  in  Tables  6  and  7  show  that  all  of  the  applications  of 
phosphates  caused  a  marked  increase  in  the  yields.  The  hay  crop 
seemed  able  to  utilize  all  the  sources  and  forms  of  phosphorous  ad- 
vantageously. All  the  forms  of  phosphorous  gave  better  results  than 
that  in  the  soluble  condition.  Finely  ground  raw  rock  and  slag  phos- 
phate gave  much  better  results  in  hay  than  either  dissolved  rock  or 
bone-meal.  The  nitrogen  or  ammonia  in  the  bone-meal  did  not  seem 
to  have  any  particular  influence  on  the  yields.  The  best  average 
yield  of  all  the  plots  was  from  that  one  to  which  reverted  phosphate 
of  iron  and  alumina  was  applied.  The  results  correspond  with  that 
of  com. 

"nothing"  plots,      (plots  5,   10,  15  AND  20.) 

An  examination  of  Table  7,  page  126,  shows  that  average  total 
product  from  the  plots  receiving  no  phosphates,  was  considerable  be- 
low all  the  others.  With  some  crops  the  phosphates  produced  but 
little  increase  in  the  yield,  and  in  a  few  instances  the  "nothing"  plots 
gave  higher  yields  than  the  ones  to  which  phosphates  were  applied. 
This  is  noticeably  the  case  with  corn.  The  yields  of  wheat  and  hay 
were  very  low  and  showed  the  evident  need  of  phosphorous.  The 
difference  in  the  way  the  various  crops  responded  to  the  applications  of 
phosphates  shows  that  they  are  very  different  in  their  feeding  habits. 

SOLUBLE  phosphates.      ( PLOTS  I,  2  AND  3.) 

An  inspection  of  Tables  6  and  7  will  show  that  the  soluble  phos- 
phates produced  a  marked  influence  on  the  yields  of  wheat  but  not  as 
good  an  average  yield  as  the  insoluble  phosphates  on  the  corn  and  hay 
crops.  The  failure  of  the  soluble  phosphates  to  produce  better  yields 
of  corn  was  probably  due  to  it  stimulating  too  great  a  growth  in  the 
early  stages  and  thus  bringing  about  an  unbalanced  condition  in  the 
plant  development.  A  comparison  of  the  various  sources  of  soluble 
phosphates  shows  but  little  difference  in  the  total  and  average  yields, 
yet  the  difference  which  does  exist  is  in  favor  of  the  most  concen- 
trated forms.  The  dissolved  phosphate  rock  gave  better  yields  of 
wheat,  grain  and  hay  than  the  others  but  did  not  seem  to  do  as  well 
on  corn  and  the  straw  of  wheat.  The  figures  for  the  double  super- 
phosphate, which  is  made  from  rock  phosphates,  and  dissolved  bonc- 
iDlack  are  almost  exactly  the  same. 

REVERTED  PHOSPHORIC  ACID.       ( PLOTS.  4  AND  6.) 

The  plots  receiving  the  phosphates  in  the  reverted  forms  gave 
better  total  yields  for  the  eleven  crops  and  better  average  yields  of 
com  and  hay,  than  the  soluble  phosphates,  though  not  quite  so  large 
yields  of  wheat.     These  results  would  seem  to  confirm  the  generally 
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accepted  theory  that  reverted  phosphoric  acid  has  just  as  great  an  ag- 
ricultural value  as  soluble  phosphoric  acid.  A  comparison  of  reverted 
phosphates  of  lime  and  reverted  phosphates  of  iron  and  alumina, 
(Table  7,  plots  4  and  6  respectively,)  shows  in  every  instance  with 
every  crop  yields  in  favor  of  the  reverted  phosphates  of  iron  and 
alumina. 

INSOLUBLE  PHOSPHATES. 
(plots  7,  8,  9,  II,  12,  13,  14,  16,  17,  18,  19,  21,  AND  22.) 

An  examination  of  Table  7  shows  that  the  total  average  yield  of 
these  plots  to  be  slightly  more  than  that  from  the  soluble  phosphates 
plots.  On  analyzing  the  average  yields  m  this  table  of  summaries  it 
will  be  seen  that  the  wheat  responded  better  to  the  soluble  than  the 
insoluble  phosphates  but  the  corn  and  hay  crops  did  better  on  the  in- 
soluble phosphates. 

A  study  of  the  various  insoluble  phosphates  shows  that  the  bone- 
meal  stood  first  on  wheat,  third  on  corn  and  last  on  hay;  and  second 
on  total  average  yield.  South  Carolina  rock  stood  first  on  hay,  sec- 
ond on  corn  and  third  on  wheat.  Florida  soft  phosphate  stood  first 
on  com,  third  on  hay  and  last  on  wheat.  The  slag  phosphate  stood 
second  on  hay  and  wheat  and  last  on  corn,  yet  was  first  on  the  total 
average  yield. 

A  comparison  of  bone-black,  bone-meal  and  finely  ground  S.  C. 
rock  (plots  7,  8,  and  11  in  Table  7)  shows  the  bone-meal  to  stand 
first  and  the  S.  C.  rock  second  as  to  total  average  yields ;  but  in  this 
comparison  it  must  be  remembered  that  the  bone-meal  also  furnished 
some  nitrogen  and  to  this  extent  had  an  advantage  over  the  others. 
If  we  compare  the  rock  with  the  bone-black,  which  is  really  bone-meal 
with  its  nitrogen  expelled,  then  we  see  that  the  rock  produced  just 
as  good  yields  as  the  bone. 

EFFECTS  OF  GREEN  CROPS  ON  INSOLUBLE  PHOSPHATES. 

The  eflfects  of  the  green  crops  during  the  latter  half  of  these  ex- 
pjeriments  is  just  the  reverse  of  the  former  part  as  reported  in  Bulle- 
tin No.  68.  The  results  in  Table  7  show  in  the  total  average  yield 
and  in  the  average  yield  of  all  crops  decidedly  in  favor  of  the  rye. 
This  may  be  in  part  due  to  the  fact  that  the  rye  used  in  former 
years  was  just  beginning  to  break  up  and  be  available.  Again,  it  may 
be  due  to  the  fact  that  the  crimson  clover  did  not  do  so  well  in  recent 
years,  owing  to  weather  conditions,  and  consequently  did  not  furnish 
as  much  organic  matter  as  the  rye.  Again,  the  rye  furnishing  a  great 
mass  of  matter  which  decomposed  slowly  probably  gave  a  drainage 
to  the  land  which  was  advantageous  during  the  excessively  wet  sea- 
sons which  prevailed  the  last  four  years  of  this  experiment.  The  fail- 
ure of  the  crimson  clover  to  maintain  its  former  position  during  the 
last  few  years  can  not  be  accounted  for  and  will  make  further  study 
of  this  matter  very  desirable. 
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TABLE  VIII. 
Relative  Producing  Capacity  of  Plots  when  Receiving  Uniform  Treat- 
ment, 
(Yields  in  pounds  per  acre. ) 


Plot  No. 


Wheat— 1899. 


1900 


1901 


Grain, 
lbs. 


Straw,    I  Hay,  lbs.  |  Hay,  lbs. 
lbs.  I 


Totalof3\-X 


Crops, 

lbs. 


1 

1 
1   1535 

2800 
2630 
3565 
4070 
3980 
4300 
4310 
4100 

i 

;   4050 

1 

1   3500 

1 

1   3600 

1   4500 

1   4550 

'   3450 

I 

'  '  4350 

1 

2500 

4010 
3150 
3900 
3750 
4050 
3750 
4100 
4400 

12395 

2 

1   1415 

10695  I 

3 

1835 

12900  1 

4 

5... 

2130 
2120 

14450 
14700  ' 

6  

2100 

13600  > 

7 

\      2190 

14950  1 

8 

\      2165 

13165  i 

•ly 
Yield, 
lbs. 


3099 
2674 
3225 
3612 
3675 
3400 
3737 
3291 


TABLE  IX. 
Yield  of  Plots  when  Fertilized  with  Different  Sources  of  Phosphoric 

Acid, 
(Yield  in  pounds  per  acre. )        


Corn, 
1902. 


Kind  of  Phosphate. 


6 


Corn,    Wheat,  i 
1903.    I    1904.    I 


•Sill  .S      I 


Corn, 
1906.    I  id's 

> 


-6  !  "8 


1 . 1  South  Carolina  rock . 


..|3500|3000  2410  1550, 


350 


40o!l600|3485'30OO' 

I 


2.  Dissolved    South  Caro-i3190,30002185|1450:  660!  740|2450;2960:2500 
I    Una  rock.  >        I        '        I        i 

3.  Dissolved    South  Caro- 3800 13050  26901600 1  415  48513000  248512000 
I    lina  rock  and  lime.      i        i        '        I        ! 

4.  Nothing i3670'3050,3570  2300| 


6 .  iTennessee  rock ,4050,3000  3910j2500| 

6.  Florida  soft  rock |339o'330o'4355  285o! 

7. 1  Virginia  rock '3250  2300  4875  3250 

I  '        I        I        I        I 

8.  jPrecipitated  Phosphate.  '3300  280o!4195j2200| 


415 
245 
550 
665 
600 
840 


555il950,3000!2250 

'        I        I        ' 
600'3200i3660!2650 

I  I        ' 

1335:3450  3920|2500 

900|4500  3800l2900 

I        '        I        ' 

1310|4200  3240!2400 


19235,2137 

I 
19135|2126 

195352171 

1 

20590;2288 
24120|2680 
25765*2863 
26385|2932 
24485,2721 
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TABLE  X. 
Shewing  the  Relative  Yields  and  Influence  of  Different  Sources  of 
Phosphoric  Acid  on  Scale  of  100, 
(Results  expressed  in  per  cents.) 


Rate  of  !  Rate  of 


o 
% 


Kind  of  Phosphate. 


Yield 
Before 
Experi- 
ment. 


Yield 
During 
Experi- 
ment. 


Differ- 
ence. 


Relative 
Increase. 


10 
20 
8 
00 
14 
27 
20 
25 


1  South  Carolina  rock 83  73  —10 

2.  Dissolved  South  Carolina  rock 72  72  00 

3.  Dissolved    South    Carolina    rock  86  74  —12 

and  lime.* 

4. Nothing 97  77  -20 

5.  Tennessee  rock 98  91—6 

6  Florida  soft  rock 91  98  +7 

7.  Virginia  rock 100  100  00 

8.  Precipitated  rock 88  93  +5 

*Lime  applied  at  the  rate  of  20  bushels  per  acre. 


EXPERIMENT  NO.  2 — ^DISCUSSION  OF  RESULTS    (TABLES  VIII,   IX  AND  X.) 

In  order  to  test  some  sources  of  phosphoric  acid  not  provided 
for  in  the  experiment  started  in  1895,  eight  more  plots  of  one-tenth 
acre  each  were  laid  out  and  fertilized  according  to  the  schedule  given 
in  Tables  9  and  10.  The  phosphates  were  applied  so  as  to  furnish 
each  plot  the  same  quantity  (150  lbs.  per  acre)  of  phosphoric  acid 
PjOj).  These  plots  had  been  cultivated  in  a  uniform  manner  for 
several  years  before  starting  the  experiment  so  as  to  know  something 
of  their  relative  producing  capacity.  The  results  of  these  yields  are 
given  in  Table  8.  From  which  -it  is  seen  that  there  was  considerable 
variation.  The  yields  for  the  five  years  of  the  experiment  are  given  in 
Table  9.  The  weather  conditions  during  the  period  of  the  test  were 
not  so  favorable  as  during  the  previous  period ;  consequently  the  av- 
erage yields  were  lower  than  during  the  preliminary  period.  Compare 
results  in  Tables  8  and  9.  In  order  to  have  these  figures  in  a  shape  for 
comparison  the  acreage  yields  in  Tables  8  and  9  were  reduced  to  per- 
centage, or  scale  of  100  basis.  On  examination  it  was  found  that 
plot  7  gave  the  highest  average  yields  in  both  Tables  8  and  9,  conse- 
quently it  was  decided  to  call  that  yield  100  in  each  case  and  determine 
the  relative  yields  of  the  other  plots  upon  that  basis.  The  results  on 
this  basis  of  determination  are  given  in  Table  10.    An  examination  of 
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the  column  headed  "difference"  in  Table  lo  shows  considerable  varia- 
tion in  the  comparative  relative  yields.  An  examination  shows  that 
the  "nothing"  plot  had  the  greatest  decrease  in  yield.  Assuming  that 
had  it  not  been  for  the  influence  of  the  phosphate  applied  the  other 
plots  would  have  shown  the  same  rate  of  decrease,  consequently  in 
reality  the  phosphate  exerted  a  beneficial  influence  or  in  other  words 
produced  an  increase.  Working  on  this  basis,  if  we  call  the  decrease 
on  the  "nothing"  plot  4,  normal  or  zero,  then  express  the  relative 
yields  of  the  other  plots  in  the  same  terms  we  have  the  figures  (per 
cents)  indicated  in  the  "relative  increase"  column  of  Table  10. 

From  these  results  we  see  that  Florida  soft  phosphate  gave  the 
best  results  which  are  harmonious  with  the  results  given  in  Table  7. 
The  next  highest  natural  phosphate  was  the  Virginia  phosphate; 
which  is  also  largely  an  iron  and  alumina  phosphate.  The  finely 
ground  Tennessee  and  South  Carolina  phosphates  produced  about  the 
same  effect.  The  dissolved  S.  C.  rock  in  this  series  gave  twice  as 
good  results  as  the  undissolved.  The  liming  of  the  land  each  time 
the  phosphate  was  applied  seemed  to  produce  a  harmful  effect  and 
while  this  was  not  to  be  expected,  yet  it  showed  that  the  failure  of 
dissolved  phosphates  to  act  in  the  previous  experiments  was  not  due 
to  the  acidity  of  the  soil.  The  precipitated  phosphates  applied  to  plot 
8  is  a  by-product  in  the  manufacture  of  chemicals.  The  good  result 
it  gives,  to  some  degree  at  least,  might  be  attributed  to  its  fine  mech- 
anical condition.  No  doubt  its  being  a  precipitated  product  that  its 
mechanical  condition  and  physical  properties  make  it  much  easier  for 
plants  to  utilize  than  a  product  which  is  only  finely  ground.  The  re- 
sults on  this  plot  would  also  substantiate  the  theory  advanced  for  the 
mechanical  results  attained  in  the  use  of  soluble  phosphates  and  their 
precipitation  in  the  soil.  These  results  also  suggest  that  the  theory 
of  the  formation  of  the  soft  phosphates  and  the  iron  and  alumina 
phosphates  was  by  some  precipitation  process. 

CONCLUSIONS. 

In  the  matter  of  drawing  conclusions  it  is  always  well  to  be 
cautious  and  conservative.  This  policy  is  particularly  applicable  to 
cases  like  the  one  under  consideration  at  this  time.  There  is  no  doubt 
that  some  of  the  results  reported  upon  in  this  connection  are  at  vari- 
ance with  the  principles  commonly  taught  and  the  practice  generally 
followed  in  the  matter  of  fertilizers.  With  these  considerations  it 
would  be  well  for  those  persons  who  desire  to  apply  these  results  or  to 
use  any  different  source  or  form  of  phosphoric  acid  from  that  which 
has  been  successfully  and  satisfactorily  used  in  the  past,  to  do  so  on  a 
limited  scale  in  order  to  be  satisfied  that  the  results  will  hold  under 
the  particular  conditions  which  may  surround  each  case. 

The  total  average  results  as  given  by  the  figures  in  Table  7  show 
that  the  finely  ground  insoluble  phosphates ;  that  is,  phosphates  which 
have  not  been  treated  with  sulphuric  acid  (oil  of  vitriol)  will  produce 
as  much  and  in  some  cases  more  crop  than  that  produced  by  the  so- 
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called  dissolved  or  soluble  phosphates.  The  results  obtained  with  the 
insoluble  phosphates  has  cost  usually  less  than  one-half  as  much  as 
that  with  the  soluble  phosphates. 

The  results  show  decidedly  that  plants  are  able  to  utilize  insolu- 
ble rock  phosphates. 

The  results  with  slag  phosphate  (mostly  a  tetra-phosphatc  of 
lime)  gave  slightly  greater  total  average  yields  than  bone-meal  or 
dissolved  phosphates,  and  at  much  less  cost.  The  slag  phosphates 
seemed  to  be  specially  adapted  to  grass.  These  results  would  seem  to 
substantiate  the  claim  of  some  people  that  this  phosphate  should  be 
classed  as  mostly  available  and  that  official  methods  of  analysis  should 
be  so  modified  as  to  give  them  more  equitable  rating. 

Bone-meal  was  the  best  form  of  insoluble  phosphate  on  wheat  but 
its  accumulative  and  supposed  lasting  effects  did  not  show  on  the 
grass. 

Bone-meal  had  an  ad>fiantage  over  all  other  phosphates  in  furnish- 
ing some  nitrogen. 

The  iron  and  alumina  phosphates  proved  in  all  cases  to  be  valu- 
able sources  of  phosphoric  acid  and  it  would  seem  that  they  deserve 
a  higher  rank  as  a  fertilizer  than  that  usually  accorded  them. 

The  use  of  an  abundance  of  organic  matter  in  the  soil  when  in- 
soluble phosphates  are  applied  was  evidently  a  necessity  for  their  best 
effects. 

SUMMARY  OF   PRINCIPAL   RESULTS. 

1.  The  highest  total  average  yield  was  obtained  with  reverted 
phosphates. 

2.  Reverted  phosphate  or  iron  and  alumina  produced  a  higher 
yield  than  reverted  phosphate  of  lime. 

3.  Insoluble  phosphates  produced  a  slightly  higher  total  aver- 
age yield  than  soluble  phosphates  and  at  about  one-half  the  cost. 

4.  Slag  phosphate  produced  better  results  than  bone-meal  and/ 
at  less  cost. 

5.  Soluble  phosphates  produced  the  best  yields  of  wheat. 

6.  Florida  soft  phosphate  produced  the  best  yield  of  com. 

7.  Reverted  phosphates  produced  the  best  yield  of  hay. 

8.  Insoluble  S.  C.  phosphate  rock  produced  a  higher  total  aver- 
age yield  than  dissolved  S.  C.  rock. 

9.  Insoluble  S.  C.  phosphate  rock  produced  a  little  higher  yield 
than  bone-black. 

10.  Bone-meal  produced  a  better  yield  of  wheat  than  any  other 
source  of  insoluble  phosphate;  but  all  other  sources  produced  better 
grass. 

APPENDIX. 

There  is  a  great  demand  for  general  information  on  phosphates 
and  for  the  benefit  of  those  who  do  not  have  our  Bulletin  No.  68,  and 
desire  some  more  detailed  information  on  the  various  forms  of  phos- 
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phoric  acid  some  of  the  matter  Contained  in  that  bulletin  is  given  here 
with  additions  and  corrections. 

HISTORY  OF  THE  USE  OF  PHOSPHATES. 

There  is  no  definite  record  as  to  the  time  when  the  use  of  phos- 
phates first  came  into  existence,  but  as  far  as  can  be  judged  from  the 
early  records  and  writings  upon  agricultural  topics,  there  seems  to  be 
but  little  doubt  that  the  first  commercial  fertilizers  ever  used  were 
chiefly  phosphatic  in  their  nature,  and  the  good  results  which  at- 
tended their  application  was  mainly  due  to  phosphoric  acid. 

From  some  notes  of  Varro  it  might  appear  that  phosphates  may 
have  been  used  to  some  extent  even  B.  C,  but  it  is  very  sure  that  even 
if  such  were  the  case,  it  was  not  until  comparativly  recent  times  that 
the  value  and  need  of  phosphoric  acid  was  actually  recognized. 
Writers  record  that  upon  the  first  invasion  of  Britain  by  the  Romans, 
the  natives  were  found  using  phosphatic  marls  to  obtain  better  crops. 
But  the  practices  were  the  result  of  accident  or  mere  observation, 
and  were  not  based  upon  any  knowledge  of  the  relation  of  soils,  fer- 
tilizers and  plants.  The  same  is  true  of  the  practice  of  the  Indians 
of  putting  fish  in  their  hills  of  com,  as  observed  by  the  early  settlers 
of  America. 

That  there  were  no  very  definite  ideas  in  the  minds  of  the  early 
users  of  phosphates  or  other  mineral  plant  foods,  at  least  ideas  which 
correspond  with  the  present  existing  theory  af  the  relations  of  plants 
to  mineral  plant  foods,  is  evidenced  by  the  fact  that  the  Prussian 
Academy  of  Sciences,  in  the  year  1800,  offered  a  prize  for  an  inves- 
tigation to  decide  whether  the  mineral  matters  found  in  plants  arc 
taken  up  from  the  soil  or  whether  they  are  produced  in  the  plants 
themselves  by  vital  power.  This  question  was  treated  by  Schroader, 
whose  decision  was  in  favor  of  the  latter  opinion. 

This  opinion,  though  probably  quite  generally  held,  did  not  re- 
main long  in  force,  for  Saussure,  in  1804,  declared  that  the  mineral 
matter  of  humus  contributed  in  a  certain  degree  to  fertility,  since 
the  same  minerals  are  found  in  the  ashes  of  plants.  Sir  Humphrey 
Davy  was  the  first  to  consider  the  mineral  constituents  essential  for 
the  development  of  plants,  as  is  evidenced  by  his  statements  in  Ele- 
ments of  Agricultural  Chemistry,  London,  1814,  to  the  effect  that: 
"The  chemistry  of  the  simpler  manures  (the  manures  which  act  in 
very  small  quantities,  such  as  bone  dust,  gypsum,  alkalis  and  various 
saline  substances),  has  hitherto  been  exceedingly  obscure.  It  has  been 
generally  supposed  that  these  materials  act  in  the  vegetable  economy 
in  the  same  manner  as  condiments  or  stimulants  in  the  animal  economy 
and  that  they  render  the  common  food  more  nutritive.  It  seems,  how- 
ever, a  much  more  probable  idea  that  they  are  actually  a  part  of  the 
true  food  of  plants,  and  that  they  supply  the  kind  of  matter  to  the 
vegetable  fibre  which  is  analogous  to  the  bony  matter  in  animals 
stomachs."  Springel,  in  his  Theory  of  Manuring,  published  in  1839, 
was  the  second  to  express  an  opinion  to  this  same  effect.    He  said: 
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*'We  can  accept  it  as  an  indisputable  fact  that  mineral  matters  found 
in  plants  jCre  real  nutrients  for  them,  and  that  it  is  not  their  action 
upon  humus  which  makes  them  important,  since  gypsum,  potassium, 
sulphate  and  calcium  phosphate  do  not  at  all  act  upon  the  humus." 

Closely  following  the  statements  of  Springel,  came  (in  1840)  the 
published  results  of  the  researches  of  Justus  von  Leibig,  Leibig's  re- 
sults laid  the  foundation  for  our  present  agricultural  diemistry,  and 
entitled  him  to  the  designation  of  the  "Father  of  Agricultural 
Chemistry." 

While,  as  has  been  stated,  mills  for  grinding  bones  existed  early 
in  the  nineteenth  century  in  France  and  England,  and  enterprising 
men  went  so  far  as  to  dig  up  battlefields  and  unearth  thousands  of 
tons  of  bones  for  agricultural  purposes,  and  it  is  even  claimed  that 
the  credit  for  making  the  first  superphosphate  is  due  to  Sir  James 
Murray,  which  was  done  in  1877,  yet  it  was  made  without  any  real 
knowledge  of  the  change  which  took  place  or  application  of  the 
practical  value  accomplished. 

As  'a  result  of  his  researches,  Leibig  pointed  out  that  by  treating 
bones  and  mineral  phosphates  with  sulphuric  acid,  the  insoluble  phos- 
phoric acid  would  be  changed  to  a  soluble  form,  and  a  considerable 
quantity  of  gypsum  (sulphate  of  lime  or  land  plaster),  would  be 
formed  at  the  same  time.  The  experiments  of  Leibig  were  substanti- 
ated by  those  conducted  by  the  Duke  of  Richmond  in  comparing  fresh 
and  degelatinized  bone  from  which  he  came  to  the  conclusion  that 
bones  owed  their  fertilizing  value  not  to  gelatins  or  fatty  matter,  but 
to  their  large  percentage  of  phosphoric  acid.  These  experiments  were 
still  further  confirmed  by  the  results,  shortly  afterwards  published  by 
Boussingault.  This  set  all  uncertainty  with  regard  to  the  value  of 
phosphoric  acid  at  rest  and  established  its  value  and  necessity  on  a 
permanent  foundation,  marked  a  distinct  epoch  in  the  use  of  phos- 
phates, which,  from  that  time,  has  rapidly  spread  and  been  constantly 
increasing. 

THE  BfOLE  OF  PHOSPHORIC  ACID  IN   PLANTS.  ^ 

The  functi6n  which  phosphoric  acid  performs  in  plants  is  quit6 
varied,  yet  in  all  cases  exceedingly  essential.  The  present  status  of 
this  subject  has  been  fully  set  forth  by  Dr.  Oscar  Loew,  in  Bulletin 
No.  18,  of  the  Division  of  Vegetable  Pathology,  U.  S.  Department  of 
Agriculture,  "On  the  Physiological  Role  of  Mineral  Nutrients."  The 
principal  points  which  it  might  be  well  to  mention  here  are  that  the 
chlorophyll  to  which  the  green  color  of  plants  is  due,  can  only  be 
formed  in  the  presence  of  phosphoric  acid  and,  hence,  all  the  essential 
functions  which  are  closely  related  to  the  chlorophyll  are  dependent 
upon  this. element.  Relatively  large  proportions  are  found  in  yeast 
cells,  in  seed  just  forming  and  numerous  otfier  microscopic  organiza- 
tions which  are  playing  so  important  a  part  in  the  growth  of  plants. 
Proper  embryo  development  of  seeds  seenls  to  be  dependent  upon 
phosphates,  and  some  observers  have  claimed  that  the  total  mass  of 
protein  m  seeds  is  increased  by  an  increased  supply  of  phosphoric  acid 
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PHOSPHOROUS,   PHOSPHORIC   ACID  OR   PHOSPHATES. 

Phosphorous  compounds  are  absolutely  necessary  for  the  matur- 
ity of  plants  and  the  formation  of  seed  for  their  reproduction.  It  has 
been  well  established  that  the  salts  of  phosphoric  acid,  or  phosphates, 
as  they  are  called,  are  the  only  sources  from  which  the  phosphorous 
of  plants  can  be  derived.  Phosphoric  acid  is  a  combination  of  the 
element  Phosphorous  (P)  with  Oxygen  gas  (O).  In  phosphates  the 
phosphorous  and  oxygen  unite  in  the  proportion  of  two  parts  of  the 
former  to  five  of  the  latter  forming  what  is  commonly  designated  as 
phosphoric  acid,  and  this  union  is  expressed  by  the  sign  or  symbol 
P2O5.  Phosphorous,  when  uncombined  with  other  elements,  is  a 
yellowish,  waxy  looking,  solid  substance.  It  is  soft  and  can  be  cut  as 
easily  as  ordinary  bees-wax.  It  is  very  poisonous.  It  ignites  easily 
and  therefore  has  to  be  kept  under  water.  When  phosphorous  burns 
it  simply  unites  with  the  oxygen  of  the  air,  forming  phosphoric  acid 
P.O.). 

Phosphoric  acid  usually  occurs  in  the  soil  in  combination  with 
lime,  magnesia,  alumina  and  iron.  These  phosphates  are  all  practi- 
cally insoluble  in  water,  that  is  they  are  dissolved  by  pure  water  so 
slowly  and  to  so  slight  an  extent  that  they  sustam  no  appreciable  loss 
in  the  soil  by  drainage  water.  Hence  the  quantity  in  the  soil  is  di- 
minished almost  wholly  through  the  agency  of  crops.  The  amount  of 
phosphoric  acid  even  in  a  fertile  soil  is  comparatively  small.  A  ton 
of  good  soil  will  contain  3  pounds;  many  will  contain  less,  and  some 
considerably  more.  On  this  basis  an  acre  of  average  soil  would  con- 
tain to  the  depth  of  9  inches,  about  4,500  pounds  of  phosphoric  acid. 
Analysis  of  the  nothing  plots  showed  the  soil  used  for  the  experiments 
reported  in  this  bulletin  to  have  weighed  about  1,812,964  lbs.  per  acre 
to  the  depth  of  six  inches  and  to  have  contained  2719  lbs.  phosphoric 
acid.  A  large  portion  of  this  is  not  available  to  crops.  The  character 
of  the  soil  effects  very  considerably  the  conditions  of  the  plant  food. 
One  of  the  problems  that  confronts  the  farmer  is  to  use  such  methods 
in  soil  management  as  will  convert  the  plant  foods  which  the  soil  con- 
tains, into  forms  available  for  crops. 

FORMS  OF  PHOSPHORIC  ACID. 

As  has  already  been  stated,  phosphoric  acid  exists  in  soils  in 
combination  with  lime,  magnesia,  alumina  and  iron,  and  it  is  in  these 
same  combinations  that  is  found  in  the  various  sources  from  which 
phosphates  are  manufactured.  For  the  manufacture  of  fertilizer  and 
in  agriculture,  the  phosphate  of  lime  is  the  most  highly  prized. 

In  nature  the  phosphates  are  found  in  a  form,  termed  insoluble, 
which  means  that  they  are  practically  insoluble  in  water. 

In  manufacturing  fertilizer  from  phosphate  of  lime  the  aim  has 
been  to  change  it  from  tfie  insoluble  condition  to  a  soluble  condition 
which  would  be  more  available  to  plants.  In  the  natural  and  insolu- 
ble state  the  phosphate  exists  in  what  is  chemically  known  as  tri-cal- 
cium  phosphate,  (three-lime  phosphate),  and  in  the  course  of  manu- 
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facture  this  is  changed  chemically  so  that,  at  the  end  of  the  operation, 
there  exists  four  kinds  of  combinations  of  Calcium  (lime)  and  phos- 
phoric acid,  which  are  as  follows : 

(i)     Soluble  phosphate  of  lime,  or  mono-calcium  phosphate. 

(2)  Reverted  phosphate  of  lime,  or  di-calcium  phosphate. 

(3)  Insoluble  phosphate  of  lime,  or  tri-calcium  phosphate. 

(4)  Tetra-calcium  phosphate,  or  four-lime  phosphate. 

(l)    SOLUBLE  PHOSPHATE  OF  LIME. 

This  is  properly  known  under  several  other  names  as  "Super- 
phosphate," "Superphosphate  of  lime,"  "Acid  Phosphate,"  Acid 
Phosphate  of  lime,"  "Water  soluble  phosphate,"  "Acid  calcium  phos- 
phate," "Mono-calcium  phosphate,"  and  "One  lime  phosphate."  Phos- 
phoric acid  does  not  occur  naturally  in  the  soluble  state. 

Soluble  phosphoric  acid  is  made  by  treating  bones  or  mineral 
phosphates  with  sulphuric  acid  (oil  of  vitriol).  The  chemical  change 
which  occurs  is  practically  as  follows :  Sulphuric  acid  and  water  being 
applied  to  the  materials  containing  insoluble  phosphates  (tri-calcium 
phosphate),  the  sulphuric  acid  combines  chemically  with  two  parts  of 
lime  and  forms  sulphate  of  lime  or  gypsum  (Land  Plaster),  while  the 
water  unites  with  the  phosphoric  acid  and  one  part  of  lime,  forming 
mono-calcium  or  soluble  phosphate  of  lime.  The  substances  being 
mixed,  it  is  a  natural  chemical  action  or  reaction  that  takes  place  with 
the  result  stated.  The  total  conversion  of  the  insoluble  to  the  soluble 
form,  cannot  be  accomplished  without  using  such  an  excess  of  sul- 
phuric acid  as  would  be  injurious  to  seeds  and  roots  of  plants  which 
would  come  in  contact  with  the  fertilizer,  and  also  would  make  the 
fertilizer  of  such  a  mechanical  condition  as  to  be  difficult  to  handle 
and  apply.  In  practice,  less  acid  is  added  than  is  necessary  to  wholly 
convert  all  the  phosphoric  acid  to  the  soluble  form,  consequently  more 
or  less  of  all  the  forms  of  phosphoric  acid  are  found  to  be  present 
after  the  fertilizing  materials  have  been  treated  or  dissolved.  Leibig, 
in  1840,  was  the  first  person  to  suggest  the  treatment  of  bones  and 
mineral  phosphates  with  sulphuric  acid,  for  the  purpose  of  rendering 
the  phosphoric  acid  available  for  plants.  This  may  be  said  to  be  the 
beginning  of  the  use  of  genuine  artificial  fertilizers.  In  the  course  of 
dissolving  phosphates  some  of  the  phosphoric  acid  is  set  entirely  free 
and  will  be  found  as  free  phosphoric  acid  in  freshly  made  goods,  but 
this  will  remain  so  for  only  a  comparatively  short  time.  It  will  in  time 
act  on  the  insoluble  phosphates  contained  in  the  fertilizer.  The 
water-soluble  phosphoric  acid  is  readily  distributed  in  the  soil,  and  is 
in  a  form  that  can  be  immediately  absorbed  by  roots  and  used  by 
plants  as  food,  but  unfortunately  the  water-soluble  phosphoric  acid 
w'lll  not  remain  long  in  the  soil  in  this  condition,  for,  on  coming  in 
contact  with  the  lime,  magnesia,  etc.,  in  the  soil,  it  reverts  to  a  condi- 
tion insoluble  in  water.  In  reverting  this  water-soluble  phosphoric 
acid  is  precipitated  in  such  a  way  as  to  form  a  fine  powder  or  coat 
over  the  particles  of  soil,  and  is  thus  in  a  finely  divided  state  and  pre- 
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sents  a  considerable  surface  which  makes  it  easily  dissolved  by  the 
soil  waters,  or  the  acid  exudations  of  rootlets  and  thus  still  possesses 
a  greater  availability  than  any  other  form  of  phosphoric  acid. 

(2)    REVERTED  PHOSPHATE  OF  LIME. 

Reverted  phosphate  of  lime,  also  spoken  of  as  "Reverted  phos- 
phoric acid,"  "Reverted  calcium  phosphate,"  "Precipitated  phosphate 
of  lime,"  "Citrate  soluble  phosphate,"  "Neutral  phosphate  of  lime,'' 
and  "Bi-calcium  phosphate,"  is  quite  insoluble  in  pure  water,  but  is 
easily  dissolved  in  water  containing  carbonic  acid  or  salts  of  ammonia 
and  in  weak  acids.  The  term  reverted  was  originally  intended  to 
imply  that  this  phosphoric  acid  had  once  been  soluble,  but  for  some 
cause,  had  "gone  back"  to  a  form  insoluble  in  water.  This  probably 
does  take  place  to  a  limited  extent,  but  as  a  matter  of  fact  in  the 
course  of  manufacture  there  is  not  sufficient  acid  used  to  make  all  the 
phosphoric  acid  soluble,  and  some  of  the  tri-calcium  phosphate  loses 
only  one  part  of  lime,  and  thus  leaves  some  di-calcium  phosphate  re- 
maining. As  has  been  stated  some  phosphoric  acid  is  set  entirely  free 
which  will  unite  with  available  phosphoric  acid  and  bring  some  of  it 
to  the  so-called  reverted  form.  This  form  of  phosphoric  acid  is  readily 
assimilated  by  plants,  because  the  soil  and  solutions  from  the  plant 
roots  usually  contain  acids  strong  enough  to  dissolve  it.  Reverted 
phosphoric  acid  is  therefore  considered  nearly  as  valuable  as  a  plant 
food  as  the  water-soluble  form.  Reverted  phosphoric  acid  is  often 
met  with  in  small  quantities  in  nature  in  connection  with  some  insolu- 
ble phosphates,  guanos,  limes  and  other  organic  matter. 

AVAILABLE  PHOSPHORIC  ACID. 

In  the  commercial  world  and  in  stating  the  results  of  an  analysis 
the  percentage  of  soluble  phosphoric  acid  and  the  reverted  or  citrate 
soluble  phosphoric  acid  are  added  together  and  the  sum  called  avail- 
able phosphoric  acid. 

» 

(3)    INSOLUBLE  PHOSPHORIC  ACID. 

This  is  known  under  several  names,  as  "Insoluble  calcium  phos- 
phates," "Tri-calcium  phosphate,"  "Bone  phosphate  of  lime,"  and 
"Normal  calcium  phosphate."  This  form  is  called  insoluble  because 
it  does  not  dissolve  in  water  or  weak  acids  as  does  the  soluble  or  re- 
verted phosphoric  acid;  but  requires  some  strong  acid  to  cause  its 
decomposition  or  solution. 

Insoluble  phosphoric  acid  is  found  in  nature  in  large  quantities 
some  of  the  chief  sources  of  which  will  be  noticed  later. 

Insoluble  phosphates  are  found  everywhere  in  the  soil  and  most 
of  them  are  of  but  little  value  to  the  farmer  because  they  are  not 
easily  dissolved  and  can  therefore  be  utilized  but  slowly  by  plants. 
One  of  the  chief  points  under  experimentation  and  reported  upon  in 
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this  bulletin,  was  to  test  means  for  rendering  these  insoluble  phos- 
phates available  to  plants  through  the  agency  of  crops  and  cultivation 
without  the  intervention  or  use  of  sulphuric  acid. 

(4)    TETRA-CALCIUM  PHOSPHATE. 

Tetra-calcium  phosphate,  or  four-lime  phosphate,  is  a  form  of 
phosphoric  acid  of  recent  discovery,  and  has  been  found  to  exist  in 
slag  phosphates.  It  contains  more  lime  in  proportion  to  phosphoric 
acid  than  any  other  form  of  phosphate.  While  it  is  insoluble  in  water, 
it  has  been  found  to  be  more  available  to  plants  than  insoluble  phos- 
phate of  lime  (tri-calcium  phosphate). 

The  following  table  gives  the  chemical  composition  and  differ- 
ences of  the  four  phosphates  of  lime : 

TABLE  XI. 
Chemical  Composition  of  the  Four  Phosphates  of  Lime, 


Calcium, 
Per  Cent. 


I 


Phosphorous 
Per  Cent. 


Soluble   phosphate     of 

lune. 
Reverted  phosphate  of 

lime. 
Insoluble  phosphate  of 

Ume. 
Tetra-calcium     p  h  0  s  - 

phate. 


17.1 
29.4 
38.7 
43.7 


26.5 
22.8 
20.0 
17.0 


Oxygen, 
Per  Cent. 

54.7 
47.0 
41.3 
39.3 


Hydrogen, 
Per  Cent. 


1.7 
0.8 


Or  stating  it  in  another  way : 


Phosphoric  Acid, 
PA. 


Lime, 
CaO. 


Water, 
H,0. 


1  I  Soluble  phosphate  of  lime. . 
2. 1  Reverted  phosphate  of  lime 
S.  Insoluble  phosphate  of  lime 
4.  Tetra-calcium  phosphate. . . 


52.20 
45.81 
38.79 


I 

I  23.93  !      15.39 

I  41.18  6.62 

I  54.19    

I  61.21 


I 


TOTAL  PHOSPHORIC  ACH). 


Total  phosphoric  acid  is  the  sum  of  all  the  forms  of  phosphoric 
add  which  a  given  fertilizer  contains.  In  a  dissolved  rock,  for  in- 
stance the  total  is  equal  to  the  sum  of  the  soluble,  reverted,  and  in- 
soluble phosphoric  acid  contained  therein. 
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METHODS  OF   MANUFACTURING  SOLUBLE  PHOSPHATE. 

The  process  of  manufacturing  soluble  phosphates  from  bones  or 
mineral  phosphates  is  not  very  complicated,  yet  requires  some  chemical 
knowledge  and  experience,  and  facilities  for  carrying  on  the  operation. 

The  raw  phosphates,  whether  of  animal  or  mineral  origin,  are 
quite  variable  in  their  physical  condition  and  chemical  composition,  yet 
the  phosphoric  acid  will  be  found  to  be  combined  with  lime,  in  the  pro- 
portion of  one  part  of  the  former  to  three  of  the  latter  forming  the 
tri-calcium  phosphate. 

The  chief  result  which  the  manufacturer  desired  to  arrive  at  is 
to  make  the  tri-calcium  phosphate  soluble  in  water  or  in  neutral  am- 
monia citrate.  To  do  this  the  chemist  has  worked  upon  the  following 
basis :  Sulphuric  acid  is  known  to  be  more  energetic  in  its  action  at  or- 
dinary temperatures  than  any  other  acid  used  in  industry.  It,  there- 
fore, has  the  power  of  displacing  all  other  acids  from  their  salts,  and 
of  taking  their  bases  to  itself  to  form  sulphates ;  which,  for  the  most 
part,  are  quite  staple  and  easily  handled  substances.  The  acids  chiefly 
present  in  natural  phosphates  are  phosphoric,  carbonic,  fluoric,  and 
silicic.  These,  when  brought  in  contact  with  dilute  sulphuric  acid,  are 
all  displaced,  and  the  bases  become  sulphates.  Chemists  have  deter- 
mined how  much  sulphuric  acid  is  required  to  displace  each  of  the  va- 
rious acids  present,  and  to  form  sulphates  with  the  bases  with  which 
they  are  combined,  so  that,  after  the  composition  of  a  natural  mineral 
phosphate  has  been  determined,  the  amount  of  sulphuric  acid  of  a 
given  strength  which  it  is  necessary  to  use  in  order  to  bring  about  the 
desired  change  of  a  tri-calcium  phosphate  to  the  soluble  and  reverted 
forms,  can  be  easily  calculated.  These  amounts  have  been  worked  out 
for  practice  as  expressed  in  the  following  table: 

TABLE  XII.* 

One  Part  by   Weight  o^  Each  Substance  Below  Requires.     Sulphuric 

Acid  by  Same  Unit  of   Weight, 


At  48<^B. 

1.590 
1.630 
2.025 
1.640 
2.060 
1.940 

At50»B. 

1  517 
1  568 
1  930 
1  565 
2.010 
1.860 

At  52«B. 

1.446 
1.485 
1.839 
1.495 
1  916 
1.775 

At  54»B. 

1.382 
1.420 
1.756 
1.428 
1.830 
1.690 

! 

At  55^B. 

1 

Tri-calcium  phosphate. . . 
Iron  phosphate 

1.352 
1  390 

Aluminum  phosphate 

Calcium  carbonate 

Calcium  fluoride 

1.721 
1.411 
1.794 

Magrnesium  carbonate 

1.660 

1 

*W.  H.  Wileys  "Principles  and  Practice  of  Agrricultural  Analysi.s,"  Vol.  II..  P.  155. 
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Example — Suppose  for  example  a  phosphate  of  the  following 
composition  is  to  be  treated  with  sulphuric  acid,  viz : 

Moisture  and  organic 400  P^r  cent. 

Calcium  phosphate   SS-OO  per  cent. 

Calcium  carbonate   3.00  per  cent. 

Iron    and    Aluminum    phosphate,    nearly   all 

Alumina  6.50  per  cent. 

Magnesium  carbonate   0.75  per  cent. 

Calcium  fluoride    2.25  per  cent. 

Insoluble    28.00  per  cent. 

Using  sulphuric  acid  of  50°  B.,  the  following  quantities  will  be 
required  for  100  kilograms. 

Kilos  of  acid 
required. 

Calcium  phosphate,  fifty-five  kilos 83.44 

Calcium  carbonate,  three  and  a  half  kilos 5.48 

Calcium  fluoride,  two  and  a  quarter  kilos 4.52 

Aluminum  and  iron  phosphate,  six  and  a  half  kilos.  12.55 
Magnesium  carbonate,  three-quarters  of  a  kilo. ...    1.40 

Total 10739 

The  material  before  treatment  is  always  finely  ground  so  as  to 
facilitate  the  chemical  action.  After  the  treatment  has  been  com- 
pleted the  mass  is  dried  and  ground  for  use. 

The  materials  which  are  chiefly  used  as  sources  of  phosphoric 
acid  in  fertilizer  are  given  in  table  XIII,  page  144,  together  with  their 
average  composition.  A  more  detailed  description  of  those  phosphates 
which  were  used  in  the  experiments  under  consideration  have  already 
been  given. 

AGRICULTURAL  AND  COMMERCIAL  VALUE  OF  PHOSPHATES. 

Notwithstanding  the  numerous  explanations  that  have  been  given 
in  the  agricultural  press,  in  bulletins  and  by  lecturers  at  farmers'  in- 
stitutes, etc.,  of  the  diflference  between  the  agricultural  value  and  the 
commercial  value  of  fertilizers,  farmers  are  continually  confounding 
the  two  values,  and  falling  into  the  error  that  because  one  fertilizer 
has  a  higher  commercial  value  than  another  it  must  necessarily  have 
a  higher  agricultural  or  fertilizing  value  as  well. 

The  commercial  value  of  a  fertilizer  depends  upon  its  abundance, 
the  ease  with  which  it  is  produced  and  the  amount  being  used,  or,  in 
other  words,  upon  the  ever-ruling  elements  in  the  commercial  world 
of  "supply  and  demand." 

•  The  agricultural  value  depends  upon  the  ability  of  the  particular 
fertilizer  or  phosphate  in  question  to  improve  the  fertility  or  product- 
ive capacity  of  a  particular  soil.  Hence,  it  will  be  seen  that  the  agri- 
cultural value,  within  certain  limits,  is  not  directly  dependent  upon  the 
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commercial  value  (and  vice  versa),  and  is  a  value  that  changes  with 
different  soils. 

To  illustrate,  suppose  a  particular  class  of  soils  contain  all  the 
phosphates  necessary  for  crops  and  that  the  application  of  any  more 
phosphates  give  no  returns  whatever  in  increasing  yields.  This  would 
mean  that  for  that  particular  piece  of  land  phosphates  had  no  value 
agriculturally,  yet  that  would  not  affect  the  market  or  commercial 
value  of  the  phosphate.  To  illustrate  further,  sugar  has  a  commercial 
value  of  $100.00  per  ton,  while  Dissolved  South  Carolina  rock  can  be 
purchased  for  one-tenth  that  sum.  From  a  fertilizing  standpoint,  it  is 
doubtful  if  an  application  of  sugar  would  have  any  effect  on  the  yield 
of  crops,  while  the  phosphate  might  double  them,  and  thus  have 
double  the  agricultural  value  of  the  sugar.  Again,  clover  hay,  for  in- 
stance, has  double  the  fertilizing  and  feeding  value  of  timothy  hay, 
yet  the  commercial  or  market  value  of  timothy  hay  is  always  the 
more. 

The  following  is  the  commercial  value  of  phosphoric  acid  in  dif- 
ferent phosphatic  materials  according  to  the  trade  valuations. 

Cents 
per  pound. 

Soluble  phosphoric  acid  in  bone  fertilizers 5 

Soluble  phosphoric  acid  in  rock  fertilizers 3 

Reverted  phosphoric  acid  in  bone  fertilizers 4>^ 

Reverted  phosphoric  acid  in  rock  fertilizers 2j4 

Insoluble  phosphoric  acid  in  bone  fertilizers 2 

Insoluble  phosphoric  acid  in  rock  fertilizers  i  J^ 

Total  phosphoric   acid   in  fine   raw  bone,   tankage   and 

I  fish  fertilizer   3J4 

fotal  phosphoric  acid  in  medium  bone  and  tankage 3 

Total  phosphoric  acid  in  coarse  bone  and  tankage 25/$ 

Total  phosphoric  acid  in  cotton-seed  meal 4 

Castor  pomace  and  wood  ashes  4 

From  these  figures  it  will  be  seen  that  the  commercial  or  trade 
value  of  100  pounds  of  soluble  phosphoric  acid  in  a  dissolved  bone 
would  be  $5.00,  while  100  pounds  in  a  dissolved  rock  would  be  but 
$3.00.  From  an  agricultural  standpoint,  in  view  of  all  the  experi- 
ments which  have  been  conducted,  the  value  of  phosphoric  acid  from 
the  two  sources  would  be  exactly  the  same. 

Again,  the  above  valuations  place  a  higher  valuation  upon  the 
total  phosphoric  acid  in  cotton-seed  meal  than  that  from  bone,  where- 
as, when  applied,  probably  there  would  be  no  difference  so  far  as 
phosphoric  acid  is  concerned. 

From  what  has  been  said  it  would  be  plain  to  every  farmer  that 
he  should  buy  phosphate,  or  indeed,  any  fertilizer  with  reference  to 
the  value  it  has  to  him  in  increasing  the  productive  capacity  of  his 
soil  and  not  purchase  solely  upon  the  basis  of  commercial  valuation  as 
represented  by  agents  or  tabulated  analysis  of  fertilizers. 
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DETERMINATION   OF  AVAILABLE  PHOSPHORIC  ACID    IN    SOILS. 

The  purpose  of  the  agricultural  chemical  examination  of  soils, 
from  the  earliest  time  when  the  science  was  employed  in  this  way, 
was  to  throw  some  light  upon  the  relations  of  the  various  constituents 
to  plant  growth  and  especially  to  determine  the  amounts  of  the  es- 
sential constitutents  which  are  in  a  condition  to  be  used  by  crops,  or  in 
other  words,  "available."  There  have  been  numerous  methods  pro- 
posed for  distinguishing  between  available  and  unavailable  plant 
foods  in  various  kinds  of  soils,  and  this  problem  has  occupied  the  at- 
tention of  the  best  minds  in  agricultural  chemistry  for  many  years. 
No  one  element  in  this  study  has  received  as  much  attention  as  the 
phosphoric  acid. 

At  the  present  day  there  seems  to  be  a  general  agreement  that  the 
use  of  weak  solutions  or  solvents  give  results  that  more  nearly  cor- 
respond to  the  results  obtained  by  cropping,  yet  there  is  much  differ- 
ence of  opinion  as  to  the  proper  acid  or  solution  to  use.  This  condi- 
tion, no  doubt,  is  due  to  the  variations  in  the  chemical  characteristics 
of  the  soils  experimented  upon. 

The  present  status  of  the  results  obtained  in  this  research  would 
seem  to  indicate  that  it  is  very  improbable  that  a  marked  distinction 
of  any  kind  can  be  drawn  between  "available"  and  "unavailable" 
compounds  of  phosphoric  acid  in  the  soil,  for  the  reason  that  it  is  not 
probable  that  any  soil  contains  a  compound  or  growp  of  compounds 
which  can  be  wholly  removed  by  plants  or  dissolved  by  an  acid  that  ts 
"available,"  before  the  remaining  compounds  are  attacked.  From  the 
very  nature  of  the  changes  which  are  taking  place  in  soils,  produced 
either  by  crops  or  natural  agencies,  there  must  be  more  or  less  change 
and  re-arrangement  of  the  elements  as  different  ones  are  attacked, 
thus  making  some  phosphates  available  that  were  previously  unavail- 
able, or  even  the  reverse  may  take  place. 

It  is  probable  that  of  the  many  methods  proposed  that  none  of 
them  will  be  equally  well  adapted  to  all  classes  of  soils  owing  to  the 
selective  pK)wer  of  certain  acids  for  different  combinations  of  phos- 
phoric acid,  and  they  will  attack  different  types  of  soils  with  more  or 
less  vigor,  but  in  the  main  the  relative  action  of  all  acids  on  all  soils 
will  be  alike. 

Hall  and  Plymen  have  recently  made  an  extensive  research  and 
review  of  the  methods  proposed  for  available  phosphoric  acid,  and 
have  reached  the  conclusion  that  one  per  cent,  solution  of  citric  acid 
gave  results  which  are  most  in  accord  with  the  known  history  of 
soils.  On  soils  well  provided  with  carbonate  of  lime,  there  was  little 
difference  in  the  result  obtained  with  the  different  acids  tried. 

With  the  present  state  of  the  perfection  of  chemical  analysis  of 
soils  it  will  still  be  necessary  to  put  much  reliance  upon  the  results  ob- 
tained by  the  practical  use  of  the  various  phosphates  in  connection 
with  the  growing  of  different  crops  upon  a  variety  of  soils. 
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TABLE  XIII. 
Diving  the  Approximate  Amount  of  Phosphoric  Acid  in  Fertilizing 

Materials, 


Phosphoric  Acid  (PA),  ^^^ton.^*^^ 


Materials  Ck)ntaming  Phosphoric  Acid. 


g 


.r<S 


cS 


J         - 


Apatite ; j 

Bone-ash '...'... 

Bone-black j 

Bone-black  (Dissolved) 10.0 


0.4 


0.7 
6.5 
6.5 


0.3 
15.6 
22.4 

2  5 


Bone-meal 

Bone-meal  (from  glue  factory) 

Bone-meal  (Dissolved) I  10  0  I    5.0 

Caribean  guano | | 

I           I           ■' 
Cuban  guano | 

Double  Super-phosphate ! ,    4.0 

Florida  rock 

Florida  soft  phosphate 


I 


Keystone  concentrated  phosphate 0  3     38.2  I    9.2 

Mona  Island  phosphate ' I    7.5 


14.3 


Navassa  phosphate i . . . 

I 
Orchilla  guano , \ 

Peruvian  guano 4.6!    3.8 

South  Carolina  rock  (ground)    ' '    0.3 

South  Carolina  rock  (floats) I    0.5 

South  Carolina  rock  (Dissolved) 10.5 

Slag  Phosphate  (American) 

Slag  Phosphate  (German) I 

Tennessee  Phosphate  rock | 


3.5 


4.9 
27.7 
27.5 

2.0 


g 


I 


38.0   ' 

35.9 

28.3 

17.0       334 

22.5 


I 


138 
130 
300 


28.9 
17.5 
18.9 
17.9 
44.0 

30.0     

24.0    ! 

47.7  i    770 

21.8  150 


o  ^ 


760 
718 
567 
340 
450 
578 
350 
378 
358 


800       880 

....      600 

I 

..,.'  480 
950 
436 


34.3 
26  8 
13.3 
28.0 
28.0 
16.0 
21.0 
30.0 
35.0 


I 


168 

6 

10 

280 


536 
266 
560 
560 
320 
420 
600 
700 


THE  MARYLAND 

ACRIGULTURAL  EXPERIMENT  STATION. 

BULLETIN  No,  115.  FEBRUARY,  1907. 

CONTROL  OF  INSECT   PESTS  AND   DISEASES  OF  MARYLAND 

CROPS- 


By  J.  B.  S.  Norton,  Pathologist,  and  T.  B.  Symons,  Entomologist. 


ENORMOUS  LOSSES  FROM  INSECTS  AND  DISEASES. 

It  is  not  possible  to  accurately  estimate  the  exact  losses  from 
these  causes,  as  crops  attacked  are  influenced  m  many  ways.  The  loss 
of  foliage  may  not  show  direct  injury  to  the  fruit  product  of  an  apple 
tree  until  months  afterward,  when  great  reduction  in  producing  power 
is  apparent  and  referable  to  the  previous  leaf  injury ;  but  that  the  re- 
duction in  amount  produced  is  very  great  cannot  be  doubted  in  cases 
where  the  loss  is  direct  and  can  be  easily  measured.  In  the  report  of 
the  State  Entomologist  for  1905  it  is  estimated  that  over  $5,000,000  is 
annually  lost  to  this  State  through  the  work  of  injurious  insects.  In 
the  report  of  the  State  Pathologist  for  1904  a  very  conservative  esti- 
mate taken  from  the  reports  of  various  farmers  regarding  diflferent 
crops  shows  a  yearly  loss  to  the  State  of  over  $1,000,000  from  plant 
diseases  that  could  have  been  prevented. 

Few  realize  the  enormous  loss  unless  some  disease  or  insect  attacks 
with  unusual  severity  some  fruit,  grain  or  other  product;  and  the 
annual  loss  of  from  10  to  20  per  cent,  of  the  crops  through  disease  of 
foliage,  stem,  etc.,  is  scarcely  noticed,  or  taken  as  the  usual  condition. 
What  business  man  could  hope  to  succeed  and  neglect  such  a  con- 
stant, waste. 

CAN  THE  LOSS  BE  PREVENTED? 

The  control  of  insects  and  plant  diseases  by  scientific  methods  is 
comparatively  new  and  some  of  the  most  important  problems  con- 
nected therewith  are  yet  unsolved  and  afford  serious  work  for  many 
investigators.  But  the  last  quarter-century  has  seen  rapid  develop- 
ment of  many  certain  and  profitable  methods  of  controlling  these 
pests.  It  can  be  said,  then,  that  the  greater  part  of  the  loss  men- 
tioned above  can  be  prevented  and  with  profit.  The  experience  cf 
many  growers  who  are  successfully  spraying  and  making  money  by 
it,  and  those  who  are  following  new  methods  of  growing  crops  to 
overcome  the  loss  from  disease  and  insects,  will  give  affirmation  to 
this  statement.    There  is  no  excuse  for  the  loss  in  wealth  to  the  State 
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through  neglect  to  apply  the  known  means  of  saving  it.  It  is  the 
purpose  of  this  bulletin  to  discuss  some  of  the  means  by  which  this 
can  be  done,  and  the  reader  will  find  the  information  arranged  unde.r 
suitable  headings  in  the  following  pages,  so  that  he  may  find  what  is 
the  trouble  with  any  particular  crop  and  how  to  treat  it  most  econom- 
ically to  prevent  loss.  The  principal  fungicides  and  insecticides  and 
the  best  instruments  for  applying  them  are  given,  with  the  methods 
of  use. 

HOW  CROPS  ARE  INJURED. 

A  healthy  apple  tree,  corn  stalk,  potato  plant,  or  rose  bush  may 
be  regarded  from  the  standpoint  o'f  the  grower  as  a  machine  for  the 
production  of  the  desired  apples,  corn,  potatoes  or  roses.  The  ma- 
chine is  fed  with  air,  water  and  various  mineral  substances  from  the 
soil,  and  these  are  manufactured  by  it  into  the  desired  fruit,  grain, 
vegetable  or  flower  crop.  When  anything  happens  so  that  the  machine 
does  not  produce  as  much  as  it  should,  we  say  it  is  diseased.  Some- 
thing may  be  wrong  with  its  surroundings,  so  that  the  plant  cannot 
get  the  necessary  supplies  to  keep  its  own  body  in  working  condi- 
tion and  produce  the  materials  desired  by  the  farmer.  The  soil 
may  lack  the  necessary  materials,  it  may  be  so  dry  that  they  cannot 
be  taken  up,  or  so  wet  that  the  roots  die  for  the  lack  of  oxygen — ac- 
tually suffocate — or  salt  or  other  substances  that  prevent  the  taking 
up  of  w^ater  may  be  in  the  soil,  or  the  temperature  may  be  so  low  or 
so  high  that  proper  growth  cannot  take  place,  or  plant  tissues  or 
organs  may  be  actually  killed  by  the  low  temperature.  The  investi- 
gation of  how  to  regulate  such  conditions  affecting  the  health  of  plants 
has  usually  fallen  to  the  student  of  agriculture. 

One  of  the  greatest  causes  of  injuries  to  plants  (or  of  diseases) 
is  the  influence  exerted  upon  them  by  living  things,  which  carry  on 
their  existence  by  destroying  our  crops  or  taking  from  their  sub- 
stance. These  parasites  may  belong  either  to  the  animal  or  vegetable 
kingdom.  By  far  the  greater  injury  from  animals  is  done  by  the 
insects.  The  most  of  the  injury  done  to  croj^s  by  vegetable  organ- 
isms, aside  from  weeds  which  grow  among  them,  is  done  by  parasitic 
fungi  and  bacteria. 

HOW    INSECTS   INJURE   CROPS. 

It  would  not  be  practicable  to  enumerate  here  the  great  variety  of 
ways  in  which  insects  do  their  injury  to  the  many  crops  and  products, 
for  the  tediousness  of  relating  in  detail,  as  far  as  we  know,  the  many 
peculiar  instincts  and  habits  of  these  little  six-footed  animals  would 
be  wearisome  to  the  novice.  Only  the  general  principles  of  their  at- 
tacks need  be  discussed.  It  is  obligatory  on  the  part  of  the  observer  or 
farmer  to  first  make  a  careful  examination  of  the  manner  in  which  the 
injury  is  being  done,  whether  by  an  insect  or  other  animal  or  fungus  dis- 
ease, for,  without  careful  scrutiny  one  often  makes  a  wrong  diagnosis. 
After  being  sure  of  our  ground,  so  to  speak,  in  this  determination,  we 
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must  then  decide  how  the  injury  was  accomplished  before  we  can  in- 
telligently employ  any  of  our  common  insecticides.  The  majority  of  our 
insects  which  injure  crops  or  products  may  be  divided  into  two  classes. 
First,  those  insects  that  eat  or  chew  the  foliage  or  other  parts  of  the 
plant,  and.,  second,  those  that  suck  the  juices  from  different  parts  of 
the  plant.  To  a  third  class  may  belong  those  insects  that  do  injury  by 
mechanical  means,  or  by  both  the  above  mentioned  ways,  either  biting 
or  sucking. 

The  mouth-parts  of  insects  belonging  to  the  first  class  are  usually" 
fitted  with  strong  side  jaws  or  mandibles,  accompanied  by  a  pair  of 
lesser  jaws  or  maxillae,  aided  by  palpae,  and  with  upper  and  lower 
lips,  to  assist  them  in  taking  hold  and  biting  and  chewing  their  food 
plant  or  plants  which  they  do  only  to  sustain  life  and  multiply. 
Such  an  insect  with  mouth-parts  is  shown  in  Figure  i. 


Fig.   1 — Insect  with  biting  mouth-parts. 


Those  insects  which  belong  to  the  second  class  have  a  totally  dif- 
ferent form  of  mouth-parts.  Here  we  have,  instead  of  the  jaws,  lips, 
etc.,  a  more  or  less  extended  beak  formed  usually  of  different  parts. 


Fig.  2 — Head  of  Insect  with  suclcing  mouth-parts. 
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forming  a  tube  and  terminating  in  setae  or  pointed  lancelets,  which 
enable  the  insect  to  pierce  the  external  tissues  of  plants  in  order  to 
secure  the  juices  from  which  it  derives  its  nourishment.  Figure  2 
shows  a  typical  form  of  sucking  or  haustellate  mouth-parts. 

To  the  third  class  belong  those  insects  which  are  fortunate  in 
having  their  mouth-parts  formed  for  either  biting  or  sucking,  giving 
them  greater  advantage  in  securing  food.  A  very  few  of  our  common 
pests,  however,  can  be  placed  in  this  class,  it  being  only  necessary  to 
mention  it  here  as  variations  in  the  anatomy  of  the  mouth-parts  of 
these  little  animals.  Aside  from  the  insects  that  injure  the  farmers' 
crops  there  are  many  other  animals,  not  insects,  which  are  usually 
placed  by  the  novice  in  the  same  category,  and,  accordingly,  are  sent 
to  the  entomologist  to  consider.  Of  these  may  be  mentioned  the 
mites,  spiders,  ticks,  etc.  It  may  be  stated  here  that  the  remedies 
•employed  for  a  given  type  of  insects  will  equally  apply  in  combating 
other  animals  that  do  similar  injury. 

HOW  TO  COMBAT  INJURIOUS  INSECTS. 

The  fundamental  facts  of  insect  control  are:  First,  to  be  able  to 
distinguish  the  manner  in  which  the  pest  does  its  injury;  second,  to 
be  thoroughly  familiar  with  its  life  history;  and,  third,  to  apply  the 
remedies,  if  such  are  known,  in  a  thorough  manner. 

In  genenal,  one  of  three  methods  is  employed  in  combating  any 
common  pest.  First,  the  application  of  an  arsenical,  or  stomach  poison, 
for  those  insects  which  do  their  injury  by  eating  the  foliage  and  other 
parts  of  plants ;  second,  treating  with  a  contact  insecticide  those  insects 
that  suck  the  juices  of  plants;  and,  third,  the  employment  of  either 
mechanical  means  or  cultural  methods  for  those  insects  that  cannot  be 
attacked  in  a  practical  manner  by  the  preceding  methods. 

There  are  various  means  of  applying  the  different  insecticides. 

Sprays. — The  majority  of  stomach  poisons  and  many  of  the  con- 
tact insecticides  are  applied  in  the  form  of  a  fine  spray  on  the  foliage 
or  other  parts  of  plants.  It  consists  of  diluting  the  insecticide  to  the 
proper  strength  by  water  and  applying  by  means  of  a  spray  pump. 
The  time  of  application  varies  with  the  insects. 

Dusting. — At  times  both  a-  stomach  poison  as  well  as  a  contact 
insecticide  can  be  applied  in  the  form  of  a  dust  spray.  It  consists  of 
dusting  the  insecticide  onto  the  plants  by  the  use  of  a  powder  gun  or 
by  other  means.  In  applying  an  arsenical  in  this  manner  it  is  generally 
diluted  by  either  land  plaster,  or  flour,  or  some  similar  material,  which 
can  be  easily  dusted  on  the  plants.  Many  experiments  have  been  con- 
ducted recently  with  a  view  of  testing  the  superiority  of  this  method 
over  liquid  spraying,  but  results  do  not  justify  a  recommendation  in 
its  favor.  In  mountainous  districts,  where  the  transporting  of  the 
spray  purnp  and  the  liquid  spray,  which  is  much  heavier  than  the  dust 
material,  is  rather  difficult,  this  method  has  its  advantages. 

Gases. — While  the  employment  of  gas  in  controlling  insect  pests 
is  a  form  of  contact  insecticide,  it  is  usually  considered  under  a  separ- 
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ate  head,  for  its  application  is  quite  different  from  the  usual  manner 
of  applying  insecticides.  Many  pests  can  be  reached  by  this  means 
when  it  is  impossible  to  employ  other  treatment  effectively.  A  tight 
enclosure  and  an  accurate  estimate  of  the  chemicals  to  be  used  is  neces- 
sary in  fumigating  any  material  or  place  to  destroy  insect  pests. 

Mechanical  Means, — There  are  many  insects  which  cannot  .be  con- 
trolled by  the  application  of  insecticides.  In  some  cases  it  is  practical 
to  employ  some  form  of  mechanical  means.  This  is  accomplished  by 
means  of  the  hand  and  different  mechanical  devices.  Illustrations  of 
the  method  are  worming  peach  trees  to  destroy  the  larvae  of  the  peach-  • 
tree  borer,  and  jarring  plum,  or  other  fruit  trees,  in  the  spring  to 
catch  the  adult  plum  curculio. 

Trap  Crops. — Some  of  our  pests  prefer  one  kind  of  plant  above 
another,  but  if  the  preferred  food  is  absent  it  satisfies  itself  by  feeding 
on  the  food  plant  that  is  available.  In  order  to  prevent  injury  on  the 
latter  plant,  which  may  be  more  valuable  to  a  farmer  in  a  given  local- 
ity, he  can  plant  the  preferred  food  plant  as  a  trap  crop  for  the  pest, 
the  insect  can  then  be  effectively  treated  on  the  trap  crop  by  means 
which  may  be  prohibitive  on  the  regular  crop. 

Rotation  of  Crops. — Too  much  care  cannot  be  exercised  by  the 
farmer  in  a  judicious  rotation  of  crops.  This  is  important  not  only 
from  the  point  of  insect  attack,  but  also  that  of  fungus  injury,  soil 
management  and  fertilization.  Often  he  can  avoid  serious  injury 
from  any  given  pest  the  following  season  by  a  proper  rotation  of 
crops.  Many  insects  that  do  serious  injury  to  plants  multiply  rapidly 
if  the  crop  is  grown  in  the  same  soil  year  after  year,  consequently 
the  injury  steadily  becomes  more  pronounced. 

Resistant  Varieties  of  Crops. — Not  only  does  the  selection  of  re- 
sistant varieties  apply  in  controlling  some  plant  diseases,  but  it  should 
be  employed  in  combatting  insects.  Many  instances  can  be  cited 
where  an  insect  will  at  times  totally  destroy  a  certain  variety  of  plant, 
while  close  at  hand  another  variety  of  the  same  plant  seems  to  resist 
attacks  of  the  pest.  In  such  cases,  of  course,  the  resistant  varieties 
should  be  selected  for  planting. 

Beneficial  Insects.— ^Too  much  credit  cannot  be  given  to  the  bene- 
ficial insects  for  their  activity  in  keeping  many  of  our  dreaded  pests 
in  check.  As  a  class  the  lady-birds  are  the  largest,  but  there  are 
many  other  forms  with  predaceous  and  parasitic  habits  that  aid  to  an 
untold  amount  in  checking  insects.  It  is  necessary  that  the  farmer 
familiarize  himself  with  many  of  the  beneficial  insects,  for  without 
this  we  shall  often  be  exposed  to  needless  alarm  and  expense,  perhaps, 
in  fighting  by  artificial  remedies  an  insect  already  in  process  of  rapid 
extinction  by  natural  causes,  even  giving  up  in  despair  just  at  the 
time  when  the  natural  checks  upon  its  career  are  about  to  lend  their 
powerful  aid  to  its  suppression.  We  may  also,  for  the  lack  of  this 
knowledge  destroy  some  of  our  best  friends  under  the  supposition 
that  they  are  the  author  of  the  mischief,  which  they  are  really  exerting 
themselves  to  prevent. 
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Birds. — It  is  seldom  that  a  farmer  or  horticulturist  realizes  the 
usefulness  of  birds  in  the  protection  of  his  crops.  True  it  is  that  they 
repress  insect  criminals  and  charge  us  at  a  certain  rate  for  doing  so 
by  helping  themselves  to  produce.  We  obsei:ve  birds  helping  them- 
selves to  our  wheat  or  fruit  and  are  ready  to  destroy  them  for  their 
injury  before  considering  the  very  much  greater  loss  the  self-same  bird 
has  saved  us  by  destroying  injurious  insects,  and  so,  by  shooting  or  trap- 
ping it,  we  are  actually  taking  money  out  of  our  pockets.  While  in 
general  this  is  true,  yet  to  a  greater  or  less  extent  some  species  are 
more  beneficial,  and  likewise  some  more  injurious  than  others. 

Finally,  in  the  combating  of  insect  pests  the  fruit  grower  or 
farmer  must  determine  for  himself  the  advantages  to  be  gained  in  the 
practice  of  any  of  the  above  methods.  In  addition  to  our  knowledge 
of  the  relation  of  farni  or  orchard  pests  to  what  we  may  call  the 
natural  conditions  of  their  life,  we  must  know  how  our  farming  op- 
erations affect  them,  which  of  our  methods  of  culture  stimulate  their 
increase,  and  which,  if  any,  may  help  to  keep  them  down,  and  we  must 
learn  where  strictly  artificial  methods  should  be  used  to  destroy  them. 

SOME  IMPORTANT  INSECTICIDES. 

The  general  classes  of  insecticides  have  been  discussed  and  the 
general  methods  of  application  will  be  given  later  under  the  title  of 
spraying,  and  therefore,  it  is  only  necessary  here  to  give  the  different 
forms  of  insecticides  in  common  use  and  the  formulae  by  which  they 
are  ordinarily  preparcvl. 

ARSENIC  ALS. 

This  class  of  poisons  are  usually  applied  in  the  form  of  a  spray 
or  dusted  on  the  plants.  When  adding  a  dry  arsenical  to  water  for 
spraying  first  mix  it  in  a  small  quantity  of  water  so  as  to  form  a 
paste ;  then  dilute  to  the  proper  strength.  When  used  dry  the  arsenical 
is  usually  mixed  with  land  plaster  or  flour  and  is  applied  with  a  bel- 
lows, perforated  sack  or  powder  gun. 

PARIS   GREEN. 

Paris  Green i  pound. 

Lump  Lime   (freshly  slaked)    2  pounds. 

Water 150  gallons. 

This  well-known  arsenical  is  commonly  used  in  combating  biting 
insects.  On  very  sensitive  foliage,  like  that  of  peach,  apricot,  etc., 
it  is  safer  to  use  200  gallons  of  water  to  a  pound  of  poison.  Applied 
dry,  the  poison  should  be  diluted  by  twenty  times  its  own  weight  of 
flour  or  plaster. 

It  is  often  combined  with  Bordeaux  mixture,  a  fungicide,  in  the 
same  proportion  as  above,  substituting  Bordeaux  mixture  for  the 
lime  and  water. 


CONTROL  OP  INSECT  PESTS  AND  DISEASES  OP  MARYLAND  CROPS.  151 

ARSENATE  OF  LEAD. 

Arsenate   of   Lead 2  to  4  pounds. 

Water   50  gallons. 

This  arsenical  is  used  by  many  in  pneference  to  Paris  green,  for 
it  is  the  least  caustic  in  its  effect  upon  foliage,  remains  in  suspension 
and  adheres  to  the  foliage  for  a  longer  period.  To  prepare  arsenate  of 
lead,  dissolve  in  water  three  pounds  of  arsenate  of  soda  and  seven 
pounds  of  acetate  of  lead  (sugar  of  lead).  Double  the  strength 
stated  above  can  be  used  if  desired,  without  danger  of  injuring  the 
foliage  There  are  several  brands  of  the  manufactured  product  on  the 
market,  which  can  be  used  if  desired. 

scheele's  GREEN  (Green  Arsenoid.) 

Scheele's  green  (green  arsenoid) i  pound. 

Lump  Lime   (freshly  slaked)    2  pounds. 

Water     150  gallons. 

This  arsenical  is  very  similar  to  Paris  green,  and  has  an  advantage 
over  it,  in  that  it  remains  in  suspension  in  water  for  a  much  longer 
time.    It  is-  also  cheaper  in  price. 

LONDON    PURPLE. 

I.,ondon  Purple i  potmd. 

Lump  Lime  (freshly  slaked)   2  pounds. 

Water   150  gallons. 

This  poison  is  finely  divided,  and  remains  in  suspension  in  water 
longer  than  Paris  green,  and  it  usually  sells  at  about  two-thirds  the 
price  of  that  poison.  It  is  in  disfavor  because  of  its  variable  composi- 
tion, and  the  danger  of  its  burning  foliage.  It  is  also  considered 
somewhat  less  efTective  in  killing  insects  than  is  Paris  green  or 
Scheele's  green. 

CONTACT  INSECTICIDES. 

Soap. 

The  ordinary  soft  soaps  and  laundry  soaps  liave  long  been  used 
for  killing  insects  with  soft  bodies  like  plant  lice.  There  are  a  great 
many  makes  of  soap,  and  most  all  have  some  insecticidal  value.  In 
using  make  an  emulsion  with  water,  usually  about  one-half  to  one 
pound  of  soap  to  one  gallon  of  water. 

WHALE  OIL  SOAP. 

This  is  a  well-known  brand  of  soap,  and  is  very  effective  when 
applied  properly.  For  treating  plant  lice  or  similar  insects  when 
plants  are  in  foliage,  one  pound  of  soap  to  six  or  eight  gallons  of 
water  will  suffice.  For  scale  insects,  like  the  San  Jose  scale,  it  should 
be  used  as  strong  as  a  pound  and  a-half  to  two  poimds  to  one  gallon 
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of  water.     The  stronger  applications  can  only  be  used  in  the  winter  or 
early  spring,  when  the  trees  are  dormant. 

KEROSENE  EMULSION. 

This,  no  doubt,  is  the  best  general  purpose  contact  insecticide. 
It  is  easy  to  prepare,  and  the  materials  composing  it  are  always  at 
hand.  The  emulsion  can  be  made  u^ing  the  ingredients  in  the 
following  proportions : 

Kerosene    2  gallons. 

Common   Soap    Vi  pound. 

Water i  gallon. 

Dissolve  the  soap  in  hot  water,  add  the  kerosene,  and  emulsifv 
by  violent  churnine:.  Dihite  to  the  strength  required.  Tf  Ta-Ka- 
Nap  soap  is  used,  it  is  not  necessary  to  add  hot  water.  Twelve  to 
fifteen  per  cent,  emulsion  is  strong  enough  for  killing  plant  lice. 

LIMR-SULPHUR  WASH. 

This  wash'  seems  to  be  the  most  satisfactory  solution  for  the  con- 
trol of  the  San  Jose  scale.  It  should  be  applied  either  in  the  fall  or 
early  spring,  while  the  trees  are  dormant. 

Fresh  stone  lime  20  pounds. 

Flowers  or  flour  of  sulphur 15  pounds. 

Water    - 50  gallons. 

Boil  twenty  gallons  of  water  in  an  iron  pot  or  hog  scalder;  now 
add  the  twenty  pounds  of  lime  and  fifteen  pounds  of  sulphur,  which 
should  have  been  previously  mixed  with  a  little  hot  water  to  form  a 
paste.  Boil  the  mixture,  stirring  occasionally,  from  thirty  minutes  to 
one  hour,  or  until  the  sulphur  is  thoroughly  dissolved,  and  produces  a 
clear,  amber-colored  solution.  Then  dilute  by  adding  sufficient  hot  or 
cold  water  to  make  fifty  gallons.  Strain  into  the  spray  barrel  and 
apply  warm. 

TOBACCO. 

Old  tobacco  stems  are  often  steeped  in  hot  water,  a  pound  of  the 
stems  to  a  gallon  or  two  of  water.  It  is  used  as  a  spray  or  dip  against 
plant  lice.  Also  burning  tobacco  stems  in  a  greenhouse  is  helpful  in 
destroying  insect  pests. 

HYDROCyANIC  ACID  GAS. 

This  gas  has  come  into  use  of  late  years  as  an  important  insecti- 
cide. Its  use  in  fumigating  nursery  trees  to  protect  against  the  San 
Jose  scale  has  become  quite  general.  It  is  made  by  combining  the 
following : 
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Cyanide  of  Potassium,  98% i  ounce. 

Sulphuric  acid    (commercial)    2  ounces. 

Water    4  ounces. 

This  formula  will  fumigate  an  enclosure  containing  one  hundred 
cubic  feet;  the  proper  proportion  for  larger  or  smaller  space  can  be 
calculated  from  this.  Place  acid  in  an  earthen  jar,  then  add  water 
and  cyanide.  Be  sure  to  have  the  room  or  enclosure  air-tight,  or 
nearly  so.  Keep  everything  closed  for  at  least  thirty  minutes  or 
longer.  It  is  a  very  deadly  gas,  and  much  care  should  be  exercised 
in  its  use. 

BI-SULPHIDE  OF  CARBON. 

This  liquid  is  used  in  destroying  insects  in  stored-grain,  and  the 
like.  The  liquid  evaporates  very  readily.  The  gas  is  very  deadly  to 
animal  life  when  confined  in  it  for  any  length  of  time.  In  fumigating 
grain,  or  other  similar  material,  use  two  or  three  pounds  of  the  liquid 
to  one  hundred  bushels  of  grain.  Place  the  liquid  in  shallow  pans 
above  the  material  to  be  fumigated.  Have  the  enclosure  air-tight  or 
nearly  so,  and  fumigate  from  twelve  to  twenty-four  hours.  (The  gas 
is  exceedingly  explosive,  therefore,  do  not  allow  any  light,  cigar  or 
pipe  in  the  building  when  fumigating.     The  gas  is  heavier  than  the  air. 

HOW  FUNGI  INJURE  PLANTS. 

A  fungus  (plural  fungi  or  funguses)  is  a  minute  plant  without 
green  stem  or  leaves,  and  so  must  get  its  food  from  other  plants  or 
animals.  There  are  many  thousands  of  different  kinds  of  fungi. 
Some  of  the  largest  are  called  mushrooms,  some  of  the  smaller  are 
called  molds  and  mildews,  many  live  on  dead  plant  or  animal  substance, 
and  by  using  them  for  food  produce  what  we  call  decay.  A  great 
many  kinds  are  able  to  live  on  live  plants  and  draw  their  nourishment 
from  them.  ITiese  are  the  ones  that  cause  diseases.  This  they  do  by 
using  up  the  substance  needed  by  the  laiiger  plant  and  thus  starving  it, 
or  by  interfering  with  its  life  processes  by  their  presence,  or  they  may 
kill  it  by  forming  poisonous  substances  within  it.  The  fungi  do  not 
bear  seeds,  but  they  produce  under  favorable  conditions,  multitudes  of 
microscopic  reproductive  bodies  called  spores,  which  sen\^e  the  purpose 
of  seeds.  They  are  often  carried  by  the  wind  from  plant  to  plant 
and  being  so  small  that  they  cannot  be  seen  by  the  unaided  eye,  they 
may  spread  the  disease  rapidly  without  our  knowing  it. 

Bacteria  are  exceedingly  small  plants  which  live  much  the  same 
as  fungi,  and  cause  the  most  serious  diseases  of  plants  and  animals. 

HOW  TO  COMBAT  FUNGUS  DISEASES. 

Very  few  diseases  of  plants  caused  by  parasites  can  be  cured. 
Some  caused  by  fungi  which  live  mainly  on  the  outside  of  the  plant 
and  obtain  nutriment  from  inside  by  means  of  small  suckers,  can  be 
killed  by  the  application  of  poisonous  substances  to  the  surface.     But 
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most  parasitic  fungi  live  inside  the  plant  tissues  or  only  produce  their 
reproductive  organs  on  the  outside  so  that  the  spores  can  be  carried 
away  easily  by  wind  or  other  agencies.  No  devices  have  yet  been 
perfected  by  which  medicinal  substances  can  be  disseminated  thronj^h 
plants,  as  they  can  be  in  animals  with  a  circulatory  system.  So  except 
for  such  as  were  mentioned  above,  and  some  which  may  be  healed  by 
cutting  away  the  diseased  portions,  the  treatment  is  mainly  preventa- 
tive, and  consists  of  various  methods  of  preventing  diseased  plants 
or  part  of  plants  from  infecting  healthy  ones,  or  of  enabling  the  plant 
attacked  to  overcome  the  disease.  Some  are  more  applicable  to  one 
disease  than  another.  For  th^  proper  treatment  for  any  particular  dis- 
ease the  list  of  diseases  of  various  crops,  given  later,  should  be  consult- 
ed. In  any  case  it  is  much  better  to  find  out  what  is  troubling  the 
crop  rather  than  to  apply  treatment  in  a  haphazard  way.  The  follow- 
ing are  some  of  the  general  methods  used: 

1.  When  possil^le  grow  varieties  resistant  or  im.mune  to  disease. 
Some  resistant  varieties  are  mentioned  in  the  following  list  of  diseases 
of  crops.  Plant  breeders  are  working  along  this  line  at  the  present 
time,  and  disease  resistant  strains  may  be  developed  for  most  of  our 
important  crops.  Farmers  can  do  much  to  aid  in  this  w^ork  by 
watching  for  resistant  individual  plants  among  diseased  ones  of  the 
samie  kind  in  any  crops  \vhich  they  may  be  growing  and  saving  seed 
•from  it,  or,  better,  calling  the  attention  of  professional  plant  breeders- 
to  the  same. 

2.  Keep  plants  in  vigorous  condition  by  proper  cultural  methods 
A  check  in  growth  or  anything  w^hich  draws  from  their  food  supply 
often    renders   them    liable    to   the    attacks    of   parasites. 

3.  Select  seed,  cuttings  or  other  propagating  stock  from  healthy 
plants.  Seeds  from  diseased  plants  may  carry  the  parasite  or  may 
transmit  a  predisposition  to  their  offspring. 

4.  Destroy  diseased  portions  of  plants. 

5.  Inserts  are  a  very  common  means  of  introducing  diseases 
vvhich,  without  them,  w^ould  be  barred  by  the  unbroken  epidennis  of 
the  plant.  Anything  coming  in  contact  w^ith  diseased  plants  and  then 
Vv'ith  healthy  ones  is  liable  to  transmit  disease. 

6.  Fields,  where  diseased  crops  are  grown,  may  carry  over  winter 
the  infecting  material  and  contaminate  the  succeeding  crop.  It  is 
better  to  follow  a  diseased  crop  w^ith  some  other,  not  subject  to  the 
same  disease.  This  is  one  of  the  benefits  of  rotation  of  crops.  Some 
fungi  may  live  in  the  soil  for  several  years. 

7.  Wild  plants  of  the  same  family  are  usually  liable  to  the  same 
diseases  as  their  cultivated  relatives. 

8.  Large  fields  of  one  crop,  or  a  lack  of  diversity  of  crops  in 
any  region,  favors  the  spread  of  diseases. 

9.  Wounds  in  trees  or  other  plants,  whether  made  by  pruning 
or  otherwise,  favor  the  entrance  of  disease  germs,  and  when  the^'  can- 
not be  avoided  the  exposed  surfaces  should  be  protected  by  paint  or* 
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some  substance  to  take  the  place  of  the  broken  bark  or  epidermis. 
White  lead  in  linseed  oil  is  a  good  material  in  general. 

'ID.  Weather  and  soil  conditions  control  the  growth  of  fungi, 
just  as  they  do  with  other  plants.  "  Alkaline  conditions  that  favor  some 
fungi,  as  potato  scab,  can  be  corrected  by  proper  fertilizers.  The 
application  of  lime  hinders  the  development  of  others  as  the  club  root 
of  cabbage.     Drainage  may  help  in  controlling  some  root  diseases. 

II.  The  application  of  fungicides  .to  prevent  the  development 
of  parasites  is  a  very  important  process,  and  is  more  fully  discussed 
ill  the  next  section. 

THE  MORE  IMPORTANT  FUXGICIDES. 

A  fungicide  is  some  preparation  to  kill  or  prevent  the  development 
of  fungi.  Most  of  the  fungicides  here  described  are  made  of  chemi- 
cals that  can  be  purchased  at  drug  stores  or  from  agricultural  supply 
houses.  Fungicides  are  applied  as  gases,  as  liquids,  or  in  solid  form. 
In  solid  form  they  are  usually  dusted  over  the  plants  to  be  treated 
by  means  of  a  bellows  or  blower  especially  prepared  for  this  purpose. 
The  plants  or  seeds  to  be  treated  are  dipped  in  the  liquid,  or  it  is 
sprayed  upon  them.  Spraying  is  the  principal  means*  employed  to 
control  plant  diseases.  The  fungicides  applied  protect  the  plants  in 
a  few  cases  by  killing  the  fungus  causing  injury,  if  it  is  growing  on 
Ihe  outside  of  the  plant.  But  usually  me  parasite  is  inside  the  leaf 
or  fruit  and  only  produces  its  spores  on  the  surface.  Then  the  fungi- 
cide may  destroy  these  spores  before  they  can  be  carried  to  healthy 
\egetation,  or  it  may  prevent  the  development  of  spones  alighting  on 
the  plant  to  which  it  has  been  applied. 

BORDEAUX    MIXTURE. 

Bordeaux  mixture  is  used  more  than  any  other  substance  to 
prevent  plant  diseases.  It  is  made  of  copper  sulphate  (blue  stone) 
dissolved  in  water  and  mixed  with  stone  lime  slaked  in  water.  There 
must  'be  enough  lime  to  combine  with  all  the  copper  sulphate  so  that 
it  will  not  injure  foliage,  othenwise  the  proportions  may  vary  con- 
siderably for  different  purposes.  The  formula  usually  used  is  the 
5  5-50  formula: 

Copper  .Sulphate 5  pounds. 

Lime   5  pounds. 

Water   ^ 50  gallons. 

Dissolve  the  five  pounds  of  copper  sulphate  by  immersing  in  a  bag 
Inmg  in  the  top  of  a  vessel  of  water  for  several  hours,  and  dilute  to 
twenty-five  gallons  of  water,  a  half-barrel  can  be  used  to  hold  it. 
Slake  the  lime  in  a  similar  vessel  and  dilute  to  twenty-five  gallons. 
Pour  the  two  together  through  a  strainer  into  the  sprayer  (see  Figure 
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3).  The  bright  blue  liquid  resulting  is  Bordeaux  mixture.  The 
lime  should  be  kept  stirred,  as  it  settles  quickly.  The  copper  sulphate 
will  act  on  iron  and  some  other  metals.  Brass  or  wooden  vessels 
should  be  used  for  it.  The  milk  of  lime  and  copper  sulphate  solution 
should  not  be  mixed  while  hot  or  before  diluting.  They  will  keep 
indefinitely  before  mixed,  but  the  Bordeaux  mixture  should  be  used 
the  same  day  made. 

Where  several  barrels  of  Bordeaux  mixture  are  to  be  used,  the 
use  of  stock  solutions  will  save  much  time.  These  are  made  by 
dissolving  fifty  pounds  of  copper  sulphate  in  fifty  gallons  of  water  in 
one  barrel  and  slaking  fifty  pounds  of  lime  and  diluting  it  with  fifty 
gallons  of  water  in  another  barrel.  Then,  for  making  Bordeaux  mix- 
ture take  as  many  gallons  as  pounds  of  each  substance  desired,  dilute 
and  mix  as  before.     When  proper  water  supply  is  at  hand,  the  stock 


Fig.   3 — Making  Bordeaux  mixture. 

barrels,  diluting  tubs,  etc.,  can  be  arranged  on  an  elevated  platform  so 
the  liquid  can  be  passed  from  one  to  the  other  from  spigots,  and  then 
run  in  similar  manner  through  hose  into  the  sprayer  thus  saving 
much  dipping,  etc. 

The  properly  prepared  Bordeaux  mixture  should  have  a  bright 
sky-blue  color.  If  the  lime  is  poor  it  may  have  a  greenish  cast,  and  is 
then  liable  to  injure  foliage.  It  can  best  be  tested  by  dropping  a  little 
solution  of  yellow  prussiate  of  potash  into  the  mixture.  If  a  reddish 
brown  color  results,  add  lime  until  the  test  repeated  shows  no  brown 
color.  It  is  usually  better  to  add  more  lime  than  enough  to  combine 
with  the  copper  sulphate.  One-third  pound  of  Paris  green  to  the 
barrel  can  be  added,  if  desired,  to  kill  insects.  The  Bordeaux  mixture 
is  an  excellent  medium  in  which  to  apply  all  similar  insecticides. 

Peach  Bordeaux  mixture  for  use  on  peach  and.phim  foliage  or 
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Other  plants  liable  to  injury  by  the  stronger  mixture  used  for  most 
crops,  is  made  in  a  similar  manner  by  the  following  formula : 

Copper  sulphate  3  pounds. 

Lime   Q  pounds. 

Water   50  gallons. 

One  must  be  sure  the  lime  is  good,  as  with  this  excess  of  lime, 
the  before-mentioned  test  would  not  be  practicable. 

In  making  Bordeaux  mixture  various  other  alkalies  have  been  used 
iustead  of  lime  to  combine  with  the  copper  sulphate,  for  example: 
caustic  soda,  washing  soda,  caustic  potash,  ammonia  (in  eau  celeste), 
etc.  There  is  no  special  advantage  and  some  are  liable  to  injure 
foliage  more  than  the  lime  Bordeaux  mixture  and,  if  made  of  materials 
that  alone  would  burn  foliage,  just  enough  to  combine  with  the  copper 
sulphate  must  be  used,  while  with  the  lime  an  excess  can  be  used  to 
advantage  in  many  cases. 

Bordeaux  mixture  will  not  stick  to  water-repellant  surfaces,  such 
as  cabbage  leaves  and  asparagus.  The  addition  of  hard  soap,  dissolved 
in  water,  four  pounds  to  the  barrel,  will  help  to  overcome  this  difficulty. 

DUST  BORDEAUX   MIXTURE. 

The  dust  mixture  is  sometimes  used  for  the  same  purposes  as 
the  liquid  in  regions  where,  on  account  of  hills,  etc.,  it  is  difficult  to 
haul  the  liquid..  It  is  not  so  expensive  to  make  and  handle,  but 
is  much  less  effective  than  the  liquid  form  and  must  be  applied  much 
oftener.     It  is  made  as  follows,  according  to  W.  M.  Scott : 

Dissolve  four  pounds  of  copper  sulphate  in  four  gallons  of  water 
and  slake  four  pounds  of  lime  in  four  gallons  of  water.  When  cool, 
pour  together,  allow  it  to  settle,  pour  off  the  liquid,  put  into  a  double 
flour  bag  and  squeeze  out  as  much  more  water  as  possible.  After 
drying  for  a  day  in  the  sun  it  is  crushed,  screened  through  an  eighty 
mesh  to  the  inch  sieve  and  thoroughly  mixed  with  sixty  pounds  of 
slaked  lime  dust. 

COPPER  SULPHATE  SOLUTION. 

If  a  very  strong  copper  fungicide  is  desired  for  dormant  plants, 
copper  sulphate,  three  pounds  to  fifty  gallons  of  water,  may  be  used. 

COPPER  ACETATE. 

Dibasic  acetate  of  copper,  six  ounces  to  fifty  gallons  of  water,  is 
used  where  a  clear  fungicide  is  desired,  as  it  is  readily  soluble  in 
water,  and  Bordeaux  mixture  may  leave  stains  on  fruit  and  foliage. 
It  is  somewhat  more  injurious  to  foliage  and  is  not  so  good  a  fungicide 
as  Bordeaux  mixture. 
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AMMONIACAL   COPPER   CARBONATE. 

This  is  used  when  the  stains  of  Bordeaux  mixture  are  undesirable. 
It  is  not  so  effective  as  the  latter  and  more  liable  to  injure  foliage. 
It  is  made  as  follows: 

Copper  carbonate   5  ounces. 

Strong  ammonia  (26  degrees  Beaume)   2  to  3  pints. 

Water  50  gallons. 

Make  a  thin  paste  of  the  copper  carbonate  with  water,  and  after 
diluting  the  ammonia  with  about  two  gallons  of  water,  add  half  of  it 
to  tlie  carbonate,  stir  for  several  minutes,  allow  it  to  settle,  pour  ofT 
the  solution  and  add  more  ammonia  water  to  the  undissolved  portion, 
repeat,  the  process  until  all  the  carbonate  is  dissolved,  using  no  more 
ammonia  than  is  necessary  to  dissolve  it.  Then  add  to  the  solution 
the  remainder  of  the  fifty  gallons  of  water  and  it  is  ready  for  use. 

T.IME-SULPHUR  WASH. 

This  preparation,  described  under  insecticides,  is  valuable  as  a 
dormant  spray  for  fungus  diseases  that  can  be  treated  at  such  times. 
When  it  is  recommended  to  use  Bordeaux  mixture  on  fruit  trees  before 
the  buds  open  this  can  take  its  place,  but  is  not  so  effective  and  cannot 
be  used  on  plants  in  leaf. 

POTASSIUM  SULPHID. 

Potassium  sulphid  one  ounce  dissolved  in  three  gallons  of  water 
is  used  for  surface  mildews.  It  should  be  used  as  soon  as  made  as 
it  deteriorates  rapidly. 

SULPHUR. 

Sulphur  is  used  in  the  form  of  "flowers  of  sulphur"  or  "flour  of 
sulphur"  as  a  fungicide.  The  former  is  usually  better  for  applying 
in  the  dust  form  for  mildew,  asparagus  rust,  etc.  The  flour  of 
sulphur  is  usually  made  into  a  paste  with  water,  and  spread  on  heating 
pipes  in  greenhouses,  for.  mildew,  etc.  The  fumes  from  burned 
sulphur  are  used  in  disinfecting  empty  greenhouses  or  other  buildings, 
but  are  very  destructive  to  live  plants. 

CORROSIVE  SUBLIMATE. 

Corrosive  sublimate,  one  part  to  1000  parts  of  water  is  used  as  a 
disinfectant.  It  is  a  deadly  poison..  It  is  used  in  this  strength  in 
cutting  out  pear  blight. 

This  is  also  used  to  disinfect  potatoes  for  scab,  before  planting; 
two  ounces  to  fifteen  gallons  of  water  is  used. 
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FORMALIN. 

The  commercial  formalin  (40%)  is  used  one  pint  to  fifty  .q^allons 
of  water  for  grain  smut  and  one-half  pint  to  fifteen  gallons  of  water 
for  disinfecting  potatoes  affected  with  scab.  It  is  poisonous,  but  not 
so  dangerous  to  handle  as  the  corrosive  sublimate.  Formalin  is  one  of 
the  best  disinfectants  for  all  purposes. 

PROPRIETARY  PREPARATIONS. 

Many  proprietary  preparations,  for  controlling  insects  and  plant 
diseases,  are  on  the  market.  Some  of  them  are  very  good.  But,  as  a 
rule,  they  cost  more  than  those  which  can  be  made  by  the  user  as 
recommended  in  this  bulletin.  Any  claims  made  for  a  material 
as  a  general  cure-all  for  any  kind  of  plant  disease  or  insects  are  apt  to 
be  fraudulent.  There  are  hundreds  of  different  kinds  of  parasites 
with  very  different  life  histories  and  requiring  very  different  treat- 
ment, according  to  the  crop  attacked. 

IS  THERE  DANGER  IN  THE  USE  OF  FUNGICIDES  AND  INSECTICIDES? 

Some  have  thought  the  application  of  copper  compounds  and 
arsenical  mixtures  to  fruits  and  vegetables,  intended  for  food,  would 
make  them  poisonous  to  n^n.  It  has  been  shown  that  one  would  have 
to  eat  300  to  500  poimds  per  day  of  grapes  sprayed  with  Bordeaux 
mixture  to  experience  ill  effects  from  the  copper,  and  that  even  if  all 
the  Paris  green  sprayed  on  apples  for  codling  moth  should  remain 
there,  one  would  have  to  eat  eight  to  ten  barrels  of  the  fruit  to  be 
injured  by  the  arsenic. 

Potatoes,  treated  with  corrosive  sublimate  for  scab,  contain  enough 
poison  to  be  injurious  to  animals  eating  them. 

If  the  chemicals  used  are  applied  too  strong,  or  are  improperly 
made  up,  injury  may  result  to  foliage  of  plants  sprayed.  Careful 
attention  should  be  given  to  all  the  details  given  about  preparing  and 
"sing  fungicides  and  insecticides.  An  effort  has  been  made  to  cut  out 
all  unnecessary  matter  from  the  directions  given  in  this  bulletin,  and 
to  make  it  as  brief  and  simple  as  possible. 

Even  with  the  best  of  care  the  leaves  of  some  trees  will  be  injured 
occasionally  by  sprays,  but  the  injury  will  usually  not  compare  with  the 
p'ood  results  obtained.  Trees  and  other  plants,  which  have  a  limited 
blooming  period,  should  not  be  sprayed  when  in  bloom. 

Most  of  the  chemicals  used  in  protecting  plants  from  insects 
and  diseases  are  poisons,  if  taken  internally,  and  should  be  handled 
and  labeled  as  such.  With  reasonable  cane  there  is  no  danger  from 
their  use. 

SPRAYING  AND  SPRAYING  OUTFITS. 

The  continued  increase  in  spraying  crops  for  the  control  of  insects 
and  diseases,  has  created  a  large  demand  for  spraying  apparatus  of 
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improved  types.  Manufacturers  of  these  articles  have  been  active  in 
perfecting  their  different  patents  to  meet  the  demand.  So  that  today 
the  prospective  purchaser  has  a  variety  of  styles  of  spraving  outfits 
from  which  to  select. 

The  question  is  fnequently  asked  "What  is  the  best  pump  to  buy?" 
As  a  matter  of  fact,  there  is  no  "best"  pump  on  the  market.  The 
conditions  under  which  spraying  is  done  are  so  varied  that  only  general 
recommendations  can  be  made,  and  each  individual  will  have  to  select 
that  which  his  judgment  dictates  is  best  adapted  to  his  conditions. 
A  common  error,  is  to  purchase  a  pump  of  too  small  a  capacity  because 
it  is  cheaper.  A  smaller,  cheaper  pump  usually  means  less  accom- 
plished in  a  day  with  the  same  labor  and  usually  a  poorer  class  of  work. 
Also  it  is  sometimes  of  much  importance  to  complete  the  desired 
amount  of  spraying  in  as  short  a  time  as  possible  after  it  is  begun. 
To  do  this  a  pump  of  large  capacity  is  necessary. 

While  no  specific  laws  can  be  laid  down  in  purchasing  outfits, 
yet  some  fundamental  facts  in  regard  to  such  apparatus  may  aid 
in  deciding  on  an  outfit. 

BUCKET  PUMPS. 


Fig.  4 — A  bucket  pump. 
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Where  spraying  is  to  be  done  on  a  very  small  scale,  that  is,  treat- 
ing one  or  two  trees  or  bushes,  or  other  growing  plants  around  the 
home,  a  bucket  sprayer,  as  shown  in  the  accompanying  cut.  Figure  4, 
will  serve  the  purpose.  They  are  usually  made  to  set  in  a  bucket, 
with  a  clamp  attached  to  the  side  of  the  bucket  and  a  foot  piece  ex- 
tending to  the  ground,  by  which  the  foot  can  hold  it  rigid.  These 
pumps  are  usually  very  durable,  and  handy  for  certain  kinds  of  work. 

KNAPSACK  AND  OTHER  HAND  SPRAYERS. 

This  pump;  as  shown  in  Figure  5,  is  designed  for  similar  work 
as  above,  except  on  a  more  extended  plan.     Such  pumps  are  used  in 


Fig.  5 — A  knapsack  sprayer. 

spraying  low-growing  plants,  especially  if  their  habit  of  growth  and 
surroundings  will  not  permit  the  use  of  large  apparatus.  A  true 
knapsack  sprayer  consists  of  a  small  tank,  containing  from  three  to 
five  gallons  of  solution,  in  which  is  fitted  a  small  pump.  The  whole 
apparatus  is  carried  on  the  back,  the  pump  being  worked  by  the  hand, 
throiigfh  a  lever  which  extends  down  in  easy  reach.     It  is  sometimes 
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used  by  greenhouse  men,  who  find  it  convenient  for  sprinkHng,  the 
sprayer  being;  on  the  back  of  the  ox)erator  permits  him  to  pass  along- 
the  aisles  freely,  using  one  hand  to  operate  the  pump  and  the  other  for 
spraying.  The  feature  of  carrying  the  pump  on  the  back  is  not  a 
favorable  one  to  the  sprayman,  as  the  leaking  and  waste  sometimes 
makes  it  very  uncomfortaible.  We  believe  tliat  thi^  particular  form  of 
pump  is  fast  ^oing  out  of  use,  and  is  being  supplemented  by  pumps 


Fig.  6 — Compressed  air  hand  sprayer. 

as  shown  in  Figure  6.  This  form  can  be  used  far  the  same  purposes 
and  is  considered  by  many  the  more  handy  and  convenient  of  the  two. 
They  are  known  as  compressed  air  pumps.  The  tank  holds  about  three 
to  four  gallons  of  liquid  and  a  compressed  air  chamber.  After  filling 
up  the  tank,  a  sufficient  amount  of  air  can  be  pumped  in  before  you 
start  spraying,  to  spray  out  most  of  the  liquid.  They  are  used  in 
spraying  low-growing  plants,  such  as  cantaloupes.  Many  of  these 
pumps  are  in  use  all  over  the  State. 


BARREL  PUMPS. 

There  is  perhaps  a  greater  variety  of  this  size  of  pump  on  the 
luarket  than  any  other,  due  to  the  fact  that  they  are  the  most  common 
size  used  for  general  spraying.  It  would  be  impracticable  to  explain 
all  the  different  types  and  makes  in  this  discussion.  Figures  7  and  8 
illustrate  the  size  and  form  of  the  pimips.  Whatever  the  size  selected 
the  pump  should  be  strong,  simple  in  mechanism,  and  capable  of  main- 
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laining  a  constant  high  pressure  to  deliver  a  large  amount  of  liquid 
with  force.     It  should  be  made  of  material  that  will  not  easily  corrode 


Fig.  7 — ^A  good  type  of  barrel  spray  pump. 

or   rust   from  contact  with  the  various  insecticides  and   fungicides. 
Especially  should  the  working  parts  be  of  brass  and,  likewise,  it  is 


Fig.  8 — Another  good  type  of  barrel  sprayer. 
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important  to  have  the  packing  in  a  convenient  place  where  it  can  be 
removed  without  much  trouible,  and  for  this  reason  pumps  with  sohd 
pUingens  are  more  desirable. 

VALVES.  The  structure  of  the  valves  in  a  pump  is  a  very  im- 
portant feature.  They  should  be  made  preferably  of  brass  and,  of 
necessity,  perfect  fitting.  When  these  parts  are  made  of  leather  the 
pump  may  work  for  a  time,  but  the  material  soon  becomes  stiff  and 
hard  and  requires  frequent  replacing.  - 

AGITATORS.  An  agitator  is  a  very  necessary  adjunct  to  all 
classes  of  spray  pumps,  for  success  in  spraying  will  sometimes 
depend  on  keeping  the  liquid  thoroughly  stirred  up.  While  most 
pumps  are  fitted  with  some  form  of  automatic  agitator,  it  is  well 
to  look  into  the  ability  of  any  particular  apparatus  for  keeping  the 
solution  well  mixed. 

AIR  CHAMBERS.  The  air  chamber  should  have  sufficient  ca- 
pacity to  insure  a  steady  spray.  It  should  be  combined  with  the  other 
parts  of  the  pump  as  shown  in  Figures  7  and  8.  The  position  and 
size  of  the  air  chamber  should  be  carefully  examined. 

GENERAL  STYLE.  While  the  details  of  construction  of  the  many 
pumps  vary,  these  general  principles  should  be  observed:  Buy 
the  pump  which  is  compact  and  simple  in  construction.  Do  not  have 
too  much  of  the  pump  above  the  surface  of  the  barrel,  and  have  it 
easy  to  get  at  in  the  barrel,  or,  better,  easy  to  remove  from  the  barrel. 
The  clamps  used  by  some  manufacturers  allowing  you  to  transfer  a 
pump  from  barrel  to  barrel  without  unscrewing  bolts  and  avoiding 
other  troubles  is  desirable.  Also  have  all  points  of  attachment  of  the 
hose  cut  with  threads  of  standard  size.  The  handles  should  be  made 
of  malleable  iron  as  they  are  not  then  so  easily  broken  as  if  made 
of  cast  iron.  The  illustrations  cited  will  give  the  reader  some  idea  of 
types  of  barrel  pumps  on  the  market.  A  good  barrel  pump  with  fix- 
tures can  be  bought  for  from  $15.00  to  $20.00. 

HORIZONTAL   DOUBLE-ACTING   PUMPS. 

This  class  of  pumps  is  used  by  the  more  extensive  fruit  growers. 
They  are  more  powerful,  so  that  four  leads  of  hose  can  be  attached, 
if  desired.  They,  however,  work  very  easily  by  hand.  The  pump 
which  is  double-acting  is  connected  with  the  tank  containing  the  spray" 
ing  mixture  by  means  of  a  section  of  hose  which  is  shown  in  Figure 
9.    Such  a  pump  can  be  secured  for  about  $30.00. 

POWER  SPRAYERS. 

The  increased  planting  of  orchard  fruits  during  the  last  few  years 
has  given  rise  to  many  quite  extensive  orchards,  which  has  brought 
about  a  demand  for  power  sprayers  in  order  to  facilitate  the  work  of 
spraying  these  large  orchards  in  a  short  space  of  time.  The  labor 
problem  in  the  United  States  has  also  contributed  towards  increasing 
the  demand  for  this  machinery.  The  question  of  the  most  economical 
pump  or  apparatus  is  debatable,  and,  no  doubt,  may  be  in  favor  of 
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the  barrel  pump,  if  the  labor  problem  does  not  enter  into  it  seriously. 
However,  it  seems  that  the  power  sprayers  are  steadily  coming  in 
favor  with  the  commercial  orchardists, 

GEARED  SPRAYERS.     This  type  of  sprayer  has  been  on  the  market 
for  some  time.      It  usually    consists  of    a  mechanical    arrangement 


Fig.  9— Two  types  of  doable-acting  spray  pumps. 

connecting  the  pump  with  the  wheels  of  the  wagon,  cart  or  specially 
constructed  spray  wagon.  When  arranged  on  a  simple  barrel 
pump  for  spraying  low  growing  crops,  such  as  potatoes,  where  the 
wheels  can  be  in  continual  motion,  except  at  the  end  of  rows,  they  have 
proved  fairly  successful;  but  when  fitted  with  larger  pumps  to  do 
orchard  spraying,  seldom  can  sufficient  force  be  maintained  to  throw 
a  steady  spray  without  the  machine  is  in  motion  all  the  time,  and  it 
is  impossible  to  do  thorough  spraying  under  these  circumstances. 
Manufacturers  have  realized  this  condition,  and,   for  the  past  few 
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years  have  been  expending  their  energy  toward  perfecting  other  forms 
of  power  sprayers. 

STEAM  AND  GASOLINE  OUTFITS.  The  majority  of  the  power 
outfits  on  the  market  today  employ  either  steam,  made  in  a  small 
two  or  three  horse-power  boiler,  or  use  the  gasoline  engine,  and, 
no  doubt,  the  larger  number  employ  the  latter.  The  objection  to  the 
steam  boiler,  with  the  accompanying  apparatus,  being  its  weight. 
However,  the  gasoline  sprayers  have  their  drawback  in  trouble  arising 
in  the  working  of  the  engine,  etc.,  necessitating  delays  in  the  opera- 
tion; the  objection  of  weight  also  applies  to  a  certain  extent  with 
many  gasoline  rigs.  Usually  one  and  one-half  to  two  horsepower 
engines  are  used.  The  continued  perfecting  of  these  engines  will  be 
of  much  importance  in  the  success  of  such  outfits.  One  advantage  in 
the  use  of  such  an  engine  in  spraying  is  that  it  can  be  detached  from 
the  pump  and  used  on  the  farm  for  various  other  purposes.  Figure 
ID  illustrates  a  gasoline  outfit. 


Fig.   10 — Gasoline  spraying  engine. 

GAS   SPRAYERS.     This    form    of   power    sprayer    is    of   compara- 
tively recent  introduction.     The  machines  are  operated  by  liquified 
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carbonic  acid  gas.  There  is  no  doubt  that  a  decided  step  of  progress 
is  manifested  in  these  machines,  for  they  are  very  simple  in  construc- 
tion and  give  apparent  satisfaction  in  spraying,  but  the  expense  of 
maintaining  the  machine  seems  to  be  a  great  drawback,  especially 
when,  after  being  used  for  some  time,  leaks  occur  in  the  apparatus, 
thus  wasting  the  carbonic  acid  gas,  which  is  quite  expensive.  These 
obstacles  may  be  overcome  in  the  future,  but,  even  then,  the  expense 
of  the  gas  as  compared  with  the  gasoline  used  in  the  gasolme  engine 
will,  no  doubt,  prevent  general  adoption.  To  those  anticipating  secur- 
ing a  power  sprayer  we  advise  a  careful  study  of  the  kinds  and  makes 
on  the  market.     Figure  1 1  shows  a  gas  sprayer. 


Kip.  11 — A  gas  sprayer. 
SPRAY    ri'MP    ACCKSSORIES. 

HOSE.  It  is  important  in  spraying  to  have  plenty  of  good  hose. 
That  is  to  say  each  lead  of  the  hose  from  the  pump  should  allow  the 
sprayman  to  surround  the  tree  without  moving  the  pump.  The  thor- 
oughness of  spraying  often  depends  on  this  one  requisite.  Have  each 
lead  from  20  to  25  feet  long.  It  is  not  necessary  to  say  that  the  best 
quality  of  one-half  inch  hose  should  be  used  in  this  work. 

EXTENSION  ROD.  It  is  generally  convenient  to  have  a  hose  at- 
tached to  an  extension  rod  of  either  iron  or  bamboo  with  brass  tube. 
They  should  be  from  four  to  ten  feet  in  length,  according  to  the  char- 
acter and  size  of  the  trees  to  be  sprayed.  A  blacksmith  can  easily 
make  one  from  one-quarter  to  one-half  inch  gas  pipe.  A  six-foot  rod 
is  used  more  generally.     (See  Figure  12.) 


J^ 
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STOP-COCK.  Be  careful  to  have  a  leakless  stop-cock  at  the  end 
of  the  hose  attached  to  the  extension  rod.  This  will  avoid  wasting 
material  when  moving  from  tree  to  tree  and  allows  the  liquid  to  be 
shut  off  from  the  pump  when  the  nozzle  is  stopped  up. 

NOZZLES.  In  general^  there  are  two  classes  of  nozzles,  one  giv- 
ing a  fanlike  spray  and  the  other  a  .conical  spray.     Figures  13,  14 


,  Fiar.  13-Nozzle  giving  a  fan-shaped  apray.  ^^«-  14-Double  and  triple  yermorel  nozzles. 

productng  conical  spray. 

and  15  show  these  types  respectively.  The  many  pump  manufacturers 
make  these  different  nozzles  and  the  selection  is  again  left  to  the  pur- 
chaser. The  nozzles  are  often  combined,  that  is  to  say,  we  have  single 
or  double  Vermorel  or  two-  Seneca  nozzles  can  be  attached  to  one  hose. 
The  number  used  depends  on  the  force  of  the  pump  employed. 

The  essentials  of  a  nozzle  are  that  it  should  throw  a  fine,  misty 
spray  a  long  distance  and  not  be  easily  clogged. 

STRAINER.  All  mixtures  should  be  carefully  strained  into  the 
spray  barrel  Or  tank  to  insure  uninterrupted  service  of  pump  and  nozzle. 

The  most  durable,  no  doubt,  is  the  brass  wire  strainer.  It  should 
be  about  18  to  20  mesh. 

ROW  SPRAYERS.  This  is  a  very  convenient  device  that  can  be  con- 
nected with  the  barrel  sprayer  and  attached  to  a  cart  or  wagon  and 
serve  to  spray  low-growing  crops  in  rows  to  great  advantage.  Figure 
17  shows  this  arrangement. 

TANKS.  In  the  use  of  barrel  pumps  the  barrel  serves  as  the 
tank  for  holding  the  solution.  In  using  some  of  the  pumps  on  the 
market  they  will  permit  of  taking  one  or  two  barrels  of  solution  along 
in  the  wagon,  as  the  pump  can  be  easily  transferred  from  one  barrel 
to  another.  In  the  case  of  the  horizontal  double-acting  pumps  or 
power  sprayers  it  is  necessary  to  have  a  regular  tank,  the  size  varying 
according  to  the  requirements.  In  case  of  a  long  haul  from  the 
orchard  to  the  source  of  supply,  of  course,  it  is  economical  to  have  as 
large  a  tank  as  convenient  to  transport  in  the  orchard.  The  accom- 
panying figure,  18,  shows  the  usual  form  of  a  tank.  Generally  such 
tanks  are  made  to  fit  the  bolsters  of  the  wagon,  which  is  the  most 
handy  way  of  hauling  the  same.  In  using  horizontal  pumps  they  can 
be  fitted  on  top  the  tank;  :n  power  sprayers  the  power  in  the  form 
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of  either  gas  or  air  tube  or  engine  can  be  located  in  another  conven- 
ient place  on  the  v/agon. 


Fig.  15 — Various  types  of  nozzles. 

RACKS.     In  the  treatment  of  large  trees,  either  fruit  or  shade, 
it  is  often  very  difficult  to  reach  the  terminal  branches,  even  with  the 
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six-foot  extension  rods.  In  such  cases  the  use  of  a  rack  built  on  the 
spray  wagon,  with  a  platform  on  the  top,  on  which  the  spraymen  can 
stand,  will  greatly  facilitate  the  work. 


V\ii.  1(»— Spray  pump  acressorles. 
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SOME  TROUBLES   IN   SPRAYING. 

It  often  happens  that  a  pump  fails  to  work.  There  are  many 
minor  troubles  which  may  occur.  First,  a  little  sediment  may  become 
lodged  under  one  of  the  valves,  causing  it  to  leak.  If  lime  is  being 
used  in  the  spray  solution  it  is  apt  to  accumulate  over  the  strainer  at 
the  bottom  of  the  pump.  Of  course,  these  troubles  can  be  easily  reme- 
died by  cleaning  the  particular  parts.  Repacking  the  pump  is  neces- 
sary at  times,  as  the  packing  becomes  worn  and,  causing  a  leak  by  the 
plunger,  the  force  of  the  pump  is  lost. 


Fig.  17 — Row  sprayer  attachment. 


Fig.  18 — Tank  for  carrying  spraying  mixtures. 


CARE  OF  SPRAYING  APPARATUS. 

The  life  of  a  pump  or  other  spraying  apparatus  depends  largely 
upon  the  care  given  it  both  at  work  and  at  rest.  During  the  spraying, 
pumps,  hose,  etc.,  should  be  washed  out  thoroughly  every  night  after 
finishing  the  day's  work,  even  if  the  pump  is  being  used  every  day. 
When  the  apparatus  is  to  stand  for  several  days  or  months  unused, 
it  should  be  given  a  more  thorough  cleaning  by  washing  off  the  corro- 
sive mixtures  and  freeing  the  valves  and  other  parts  of  all  sediment, 
which  might  otherwise  dry  and  become  incrusted  on  the  parts.  If 
there  is  a  long  period  between  sprayings,  it  would  pay  to  remove  the 
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pump  from  the  tank,  taking  it  apart  and  oiling  all  the  parts  to  prevent 
rust. 

Likewise,  the  hose  should  be  handled  with  care.  It  should  be 
hung  up  in  such  a  manner  as  to  allow  the  water  to  run  out.  The 
fault  of  using  too  short  a  hose  has  a  decided  effect  upon  the  piece  in 
hand.  If  it  is  somewhat  short,  it  is  often  bent  too  much  or  stretched 
around  angles  or  corners,  causing  more  or  less  injury  at  times.  The 
cleaning  of  the  hose  and  nozzles  is  equally  important  to  their  life  in 
preventing  vexatious  stoppage  in  the  operation. 

APPLICATION   OF  DRY   MATERIALS. 

At  times  it  seems  desirable  to  apply  an  insecticide  or  fungicide 
in  its  dry  state,  as  in  dust  spraying  of  Bordeaux  mixture  or  Paris 
green.  Many  styles  of  small  machines  for  this  purpose  are  on  the 
market.  The  handiest  of  the  inexpensive  forms  is  that  in  which  a 
receptacle  for  containing  powder  is  so  attached  to  a  small  hand  bel- 
lows that  the  dust  is  thrown  in  any  desired  direction.  Sometimes 
guano  sacks  are  used  in  applying  the  dust  to  a  low-growing  plant  by 
jarring  the  material  through  the  small  holes  in  the  sack.  Figure  19 
shows  a  commercial  powder  gun. 


Fig.  10 — Apparatus  for  applying  dust  spray  on  large  scale. 
GENERAL  RULES  FOR  SPRAYING. 

In  the  observance  of  the  general  rules  for  spraying,  the  first  requi- 
site is  to  know  exactly  what  the  spraying  is  intended  to  control  or 
check.  Ascertain  the  proper  time  of  the  year  to  make  the  application. 
Make  your  solution  carefully,  according  to  the  formula  given.  Secure 
a  good  serviceable  pump  and  necessary  apparatus  and  commence 
spraying  with  the  intention  of  doing  a  thorough  job.  So  much  of  the 
spraying  is  only  half  done.     Remember,  in  spraying  trees,  all  parts 
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must  be  hit.  The  length  of  the  hose  will  facilitate  the  work.  In  the 
use  of  some  solutions  in  particular,  and  all  solutions  in  general,  it  is 
well  for  the  spraymen  to  be  provided  with  rubber  or  oilskin  coat, 
hat  and  gloves,  as  this  will  prevent  any  undue  irritation  from  the 
work.  Much  can  be  accomplished  by  management;  in  having  things 
to  work  closely  together,  that  is,  in  arranging  the  water  supply  and 
place  of  making  up  the  spray  solutions  at  the  same  place,  if  possible, 
and,  if  circumstances  will  permit,  to  have  both  where  the  spraying  is 
to  be  conducted.    There  is  much  in  business  management  on  the  farm. 

THE  USE  OF  A  PUMP  ON  A  FARM. 

Not  only  can  a  spray  pump  be  used  in  applying  all  insecticides 
and  fungicides,  in  preventing  the  distribution  of  injurious  insects  and 
plant  diseases  on  most  crops,  but  it  can  also  be  used  in  other  ways. 
The  pump  can  be  used  in  whitewashing  outbuildings.  By  straining 
the  whitewash  into  the  spray  barrel  and  applying  to  the  barn  through 
the  nozzle,  a  fairly  good  job  of  whitewashing  can  be  done  in  a  com- 
paratively short  space  of  time ;  likewise,  the  pump  can  be  used  in  dis- 
infecting chicken  houses,  stables,  etc.,  by  spraying  the  interior  walls. 
Thus  the  pump  should  be  considered  a  necessary  piece  of  machinery 
on  the  farm. 

SPRAY  PUMP  MANUFACTURERS. 

It  is  not  for  us  to  call  attention  to  any  particular  make  or  size  of 
pump  for  the  purpose  of  advertising  it,  for  we  represent  no  manufac- 
turer. We  consider  it  our  duty  to  the  orchardists  and  farmers  of  the 
state  to  give  our  opinion,  when  asked,  from  our  practical  experience 
in  the  use  of  the  various  spray  pumps.  As  to  the  general  type  and 
even  make  of  pump  that  will  be  more  serviceable,  our  position 
being  with  pumps  as  with  insecticides :  When  we  have  proven  their 
use  and  practicabilit}'  by  experience,  we  are  ready  to  endorse  them. 

The  catalogues  of  most  firms  are  well  illustrated,  and  it  is  wise 
for  those  anticipating  purchasing  a  pump  to  secure  these  from  many 
firms  and  select  the  one  suited  to  his  work.  To  this  end  the  following 
list  of  manufacturers  and  dealers  in  pumps  and  supplies  is  given : 

Griffith  &  Turner  Co.,  Bahimore,  Md. 

Gould's  Mfg.  Co.,  Seneca  Falls,  N.  Y. 

The  Deming  Co.,  Salem,  O. 

Morril  &  Morley,  Benton  Harbor,  Mich. 

Field  Force  Pump  Co.,  Elmira,  N.  Y. 

Myers  Pump  Co.,  Ashland,  O. 

Geo.  H.  Stahl,  Quincy,  111. 

Spray  Motor  Co.,  Buffalo,  N.  Y. 

L.  H.  Orndorff,  203  7th  street,  .Washington,  D.  C. 

F.  W.  Bolgiano  &  Co.,  935  B  stret,  Washington,  D.  C. 
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what's  the  use  of  spraying? 

There  is  no  one  thing  that  concerns  fruit  growers  which  is  more 
strongly  advocated  by  some  and  more  severely  criticised  by  others 
than  spraying  of  fruits.  Not  infrequently  do  we  hear  one  voice  his 
opinion  regarding  the  matter  as  follows :  "It  don't  pay ;  I  have  tried 
it !  There  is  nothing  in  it."  The  incentive  to  such  remarks  is  generally 
the  result  of  an  unsuccessful  attempt  at  spraying,  and  the  whole  pro- 
cess is  branded  as  a  failure ;  but  in  these  it  is  generally  the  result  of 
carelessness  or  of  a  mistaken  understanding  of  the  proper  methods  of 
making  and  handling  the  spray  mixtures. 

Any  quantity  of  evidence  could  be  given  in  citing  actual  tests 
from  carefully  conducted  experiments  proving  the  great  increase  in 
yield  and  quality  of  various  fruits  and  truck  crops  by  judicious  treat- 
ment in  the  form  of  spraying.  Some  of  them  may  be  given  as  follows : 
Recent  work  at  the  Geneva  Experiment  Station,  New  York,  has  shown 
conclusively,  after  several  years'  trial,  the  decided  gain  in  spraying 
potatoes  for  blight  and  bugs.  As  an  example,  giving  figures  on  a  total 
area  of  6i  and  one-sixth  acres  sprayed  in  the  six  experiments  in  the 
different  parts  of  the  State  of  New  York,  there  was  a  total  increase  of 
3.440  bushels  in  yield,  or  an  average  of  61.24  bushels  per  acre.  At  50 
cents  per  bushel  the  increase  was  worth  $1,873.00.  Subtracting  from 
this  amount  the  total  expenses  of  the  spraying,  $296.49,  there  is  a  re- 
mainder of  $1,576.51,  which  the  total  net  profit.  This  is  at  the  rate 
of  $25.77  per  acre.    Does  this  pay? 

Again,  actual  tests  in  the  orchard  of  this  Experiment  Station  in 
spraying  for  the  codling  moth,  the  insect  which  causes  the  wormy 
apples,  showed  the  following  data :  On  the  trees  which  were  sprayed 
twice  during  one  season,  once  when  the  blossoms  fell  and  again  about 
the  first  of  July,  we  secured  90  perfect  apples  and  10  wormy  ones  in 
every  100.  On  unsprayed  trees  10  perfect  apples  per  100.  Did  these 
sprayings  pay? 

Similar  tests  at  the  Delaware  Experiment  Station,  conducted  re- 
cently, gave  like  results.  Workers  at  Cornell  University,  and  at  the 
Missouri,  and  Illinois  Experiment  Stations  have  shown  40  per  cent, 
improvement  in  spraying  the  foliage  of  plum,  peach  and  apple  in  early 
spring  to  control  plum  curculio.  Professor  Corbett  found  in  conduct- 
ing tests  of  spraying  for  apple  scab,  in  West  Virginia,  that  the  results 
showed  a  gain  of  80  per  cent,  on  treated  trees. 

Three  years'  test  of  spraying  potatoes  at  this  Experiment  Station 
showed  an  average  increase  of  52  per  cent,  on  the  sprayed  fields, 
spraying  three  or  four  times  from  June  to  September.  On  late  varie- 
ties, when  no  blight  was  present,  experiments  in  New  York  show  a 
net  profit  of  $11.00  per  acre  when  potatoes  were  only  twenty-five  cents 
per  bushel.  It  cost  there  four  to  six  dollars  per  acre  to  give  five  ap- 
plications of  the  spray  per  season  to  potatoes.  This  includes  labor  for 
man  and  team  and  wear  on  sprayer,  labor  being  estimated  at  seven- 
teen and  one-half  cents  per  hour,  which  is  more  than  is  usual  in  this 
State.  Plere  we  could  usually  spray  at  a  cost  of  less  than  one  dollar  per 
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acre  for  each  spraying.  Labor  is  the  principal  expense  after  the  spray- 
ing outfit  is  secured,  as  the  materials  cost  comparatively  little. 

One  way  in  which  persons  not  altogether  familiar  with  the  pro- 
cess of  spraying  are  very  apt  to  become  discouraged  and  dissatisfied 
with  the  results  obtained  is  they  are  too  likely  to  think  that  one  remedy 
ought  to  be  a  cure-all  rather  than  a  preventative  for  one  thing, 
and  because  such  does  not  prove  to  be  the  case  in  one  or  two 
trials,  they  are  led  to  wrong  conclusions  and  set  the  job  aside  as  a 
failure.  Spraying  is  merely  one  of  the  sanitary  measures  that  neces- 
sarily go  with  successful  fruit  raising ;  it  is  a  preventative,  rather  than 
a  curative.  Bordeaux  mixture  is  not  an  efficient  remedy  against  the 
attacks  of  insects,  neither  will  Paris  green  succesgfully  prevent  apple 
scab  or  bitter  rot  of  apples,  but  a  combination  of  the  two  remedies,  if 
properly  handled,  will  prove  an  efficient  barrier  against  a  variety  of 
troubles.  Spraying  is  an  expensive  and  tedious  process,  and  it  is  not 
worth  doing  at  all  unless  it  is  done  well  and  done  at  the  right  time. 
That  does  not  mean  that  it  is  necessary  to  spray  eight  or  ten  times 
during  the  season  in  order  to  get  results.  Three  thorough  applications, 
made  at  the  proper  time,  ought  to  insure  a  good  percentage  of  most 
crops  in  an  ordinary  season. 

We  do  not  believe  that  spraying  is  the  most  essential  requisite 
to  successful  fruit  culture.  We  do  not  even  believe  that  it  is  the  only 
means  that  should  be  employed  to  hold  in  check  the  numerous  insect 
and  fungus  pests  of  cultivated  crops.  But  we  do  believe  that,  in  this 
age  of  San  Jose  and  other  scale  insects,  codling  moth,  peach  tree  borer, 
ap'J)le  scab,  apple  canker  and  blight,  brown  rot  and  other  injurious 
insects  and  diseases,  he  is  wise  who  insures  his  fruit  and  trees  against 
the  ravages  of  these  pests  by  a  judicious  use  of  the  spray  pump. 
Every  one  who  owns  a  fruit  tree  of  any  kind  should  spray  that  tree  or 
cut  it  down.  This  obligation  should  rest  not  alone  upon  those  who 
are  in  the  business  of  fruit  growing.  It  should  apply  as  well  to  the 
farmer  who  grows  fruit  only  /or  family  use,  and  to  the  dweller  in 
towns  or  cities  who  grows  only  a  few  trees  on  the  back  yard  or  on  a 
vacant  lot.  It  should  apply  with  particular  force  to  the  last  two  classes. 
The  progressive  horticulturist  knows  that  the  health,  even  the  life  of 
his  trees,  the  quality  of  his  fruit,  and,  hence,  the  degree  of  his  success 
often  times  depends  on  the  right  use  of  the  spray  pump. 

The  time  may  have  been  when  all  that  was  necessary  to  success- 
ful fruit  growing  was  to  plant  and  let  nature  do  the  rest.  That 
time,  if  it  ever  existed,  is  past.  To  make  them  pay,  modern  orchards 
must  be  cared  for  and  managed  like  any  other  business.  Spraying  is 
u  necessary  part  of  correct  management  and  the  best  kind  of  insurance 
against  failure  from  insects  and  disease. 


THE  PRINCIPAL  PLANT  DISEASES  AND  INSECTS. 
How  to  Recognize  Them  and  How  to  Control  Them, 


In  this  list  the  various  crops  or  plants  are  arranged  alphabetically 
and  the  most  common  or  injurious  insects  and  diseases  are  given  for 
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each.  Such  brief  descriptive  notes  are  given  for  each  as  are  necessary 
to  enable  the  reader  to  distinguish  between  the  different  kinds  of  in- 
jury found  on  any  one  crop. '  A  brief  mention  of  the  best  treatment  is 
given.  For  more  complete  instructions  about  any  insecticide  or  fungi- 
cide refer  to  the  first  part  of  this  bulletin.  For  more  complete  descrip- 
tions of  insects  see  Bulletin  loi,  of  this  Experiment  Station. 

ALFALFA. 
Diseases. 

Leaf-spot  (Pseudopeziza  medicaginis).  The  leaves  turn  yellow 
and  are  covered  with  small  dark-colored  spots.  Treatment:  Mow  and 
rake  off  the  diseased  hay  ^vhen  disease  appears.  Frequent  cuttings 
keep  down  the  disease. 

Dodder  (Cuscuta  species).  A  slender,  yellow,  leafless  vine  grows 
in  masses  on  the  plants.  Controlled  by  cutting  out  the  affected  spots 
in  the  field  before  the  dodder  seeds.    LTse  clean  seed. 

Insects. 

There  is  no  particular  pest  on  alfalfa  in  this  state,  save  the  injury 
done  at  times  to  the  foliage  of  the  plant  by  little  jassids  and  sometimes* 
grasshoppers.  In  practice  there  are  no  means  to  successfully  combat 
either  pest. 

APPLE. 

Diseases. 

Scab  (Ventnria  inaequalis).  Dark,  scabby  spots,  usually  with  a 
faint  white  line  around  them  on  the  surface  of  the  apple  (Fig.  20) ; 


20 — Apple   scab. 

not  extending  into  the  flesh,  but  may  cause  the  fruit  to  crack;    also 
causes  olive-colored  spots  on   leaf.     Spray   with   Bordeaux   mixture 
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just  before  buds  open  and  again  after  the  petals  fall.  Better  results 
will  be  obtained  by  spraying  again  after  ten  days,  or  if  rainy,,  giving 
a  fourth  or  fifth  application  at  ten-day  intervals.  Some  varieties  are 
resistant. 

Bitter-rot  (Glomerella  rufomaculans).  Slightly  sunken  dark- 
brown  rotten  areas  on  fruit  and  extending  deeply  into  the  flesh ;  bitter 
lasting.  The  surface  of  the  spots  show  concentric  rings  and  may  in- 
crease in  size  until  the  whole  apple  is  covered.  Controlled  by  five  or 
six  applications  of  Bordeaux  mixture  at  two-week  intervals  beginning 
about  June  15th.  Also  gather  and  destroy  the  rotten  fruit  and  cut  out 
and  burn  limb  cankers. 

FjiuiT-sPECK.  Late  in  the  season  apples  may  become  specked  with 
small,  black,  sunken  spots,  due  to  the  attacks  of  some  fungus  through 
the  lenticels  on  the  surface.  Its  further  spread  is  prevented  by  cold 
storage. 

Water  core,  causing  hard,  watery  spots  in  the  apple  flesh,  and 
Internal  Brown  Spot  are  diseases  not  yet  well  understood. 

Flyspeck  (Leptothyrium  pomi)  and  other  diseases  caused  by 
small  fungi  growing  on  the  fruit  surface  and  often  seriously  discolor- 
ing it  can  be  prevented  by  spraying  with  Bordeaux  mixture  when  the 
fruit  is  one-fourth  grown. 

Powdery  Mildew^  (Sphaerotheca  mali)  causes  a  whitish,  mil- 
dewed appearance  on  the  leaves  and  young  twigs  especially  in  the 
nursery,  where  it  can  be  treated  with  frequent  sprayings  with  Bor- 
deaux mixture  or  ammoniacal  copper  carbonate,  and  thus  prevent  the 
great  reduction  in  growth  occasioned  by  the  disease. 

Rust  (Gymnosporangium  sp.)  causes  bright,  yellow-colored^ 
thickened  spots,  one-fourth  inch  wide  on  the  leaves.  One  stage  of  the 
fungus  is  the  cedar  apples  on  the  red  cedar.  Spraying  with  Bordeaux 
mixture  after  the  blossoms  fall  is  a  partial  preventive.  Removal  of 
cedar  trees  near  the  orchard  will  also  help.  Some  varieties  are  espe- 
cially susceptible  to  the  disease. 

The  apple  is  also  affected  with  a  brown  rot  similar  to  that  of  the 
'  plum  and  peach.  It  usually  starts  from  injuries  made  by  birds  or  in- 
sects, etc.  Other  rots  attack  the  ripe  fruit  and  are  best  prevented  by 
care  in  handHng  and  by  cold  storage.  Rotten  and  specked  fruit  should 
be  separated  from  the- better  grades. 

CroW'N-gall.  Rough  knots  thicker  than  the  root  and  with  or  with- 
olit  an  unnatural  abundance  of  fibrous  roots  indicate  this  disease.  The 
hard  woody  gall  is  not  so  injurious  as  the  soft  form,  but  it  is  better  to 
only  plant  trees  with  perfect  roots.  For  control  in  nursery  see  bulle- 
tin 100,  Bureau  Plant  Industry,  U.  S.  Department  of  Agriculture. 

Hairv-root  is  a  somewhat  similar  disease  indicated  by  an  abund- 
ance of  stiflF,  wiry,  fibrous  roots.  Trees  so  injured  should  not  be 
planted. 

Root-rot.  \"arious  fungi  or  soil  conditions  cause  the  death  and 
decay  of  roots  of  apple  and  other  trees.  Such  trees  show  much  reduced 
S:rowth  and  small  yellow  leaves.  They  had  better  be  dug  up  and 
burned. 
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Wood-rot  fungi  attack  the  heart  wood,  especially  of  trees  poorly 
cared  for.  Their  entrance  through  wood  surface  exposed  by  pruning, 
cankers,  wind  break,  etc.,  can  be  prevented  by  painting  the  exposed 
surface  as  indicated  under  canker. 

Black-rot  (Sphaeropsis  malorum).  Similar  to  bitter  rot,  darker 
colored,  not  extending  so  deeply  into  the  flesh.  Treatment  same  as 
for  scab.     See  also  canker  and  leaf-spot. 

Blight  (Bacillus  amylovorus).     See  pear  diseases. 

Leaf-blight  or  Leaf-spot  (Phyllosticta  and  Sphaeropsis  malor- 
um).  Several  fungi  cause  nearly  circular  brownish  spots  one-fourth 
inch  or  less  across  on  apple  leaves.  Spraying  as  for  bitter  rot  or 
scab  is  effective  against  them. 

Canker  (Sphaeropsis  malorum,  Bacillus  amylovorus,  etc).  Some- 
what sunken,  roughened,  ulcerlike  areas  in  bark,  which  is  entirely  or 
partially  killed,  exposing  the  wood  to  evaporation.  Trim  out  the  in- 
jured portion  and  paint  with  white  lead  in  linseed  oil.  In  spraying 
with  Bordeaux  mixture  spray  the  body  of  the  tree.  Cankers  may  also 
start  from  Sunscald,  caused  by  drying  on  the  southside  of  tree  in  win- 
ter or  from  frost  cracks. 

CoLLAR-ROT,  the  common  decay  of  bark  at  base  of  tree  can  be 
treated  as  canker. 

Insects. 

Woolly  aphis  (Schizoneura  lanigera).  A  plant  louse;  larvre  ap- 
pear as  a  cottony  mass;  does  injury  by  sucking;  attacks  either  root 
or  branches.  Secure  clean  nursery  stock;  apply  a  handful  of  tobacco 
dust  when  planting  trees.  Apply  tobacco  dust  to  roots  later.  When 
on  branches  spray  with  15  per  cent,  kerosene  emulsion. 

Borers,  round-headed  (Saperda  Candida),  flat-headed  (Chry- 
sohothris  femorata)  appear  as  larvae  (white  wonn)  ;  attack  trunk  by 
boring  and  eating.  Remove  borers  in  October  and  again  in  March  or 
April. 

Fruit-tree  bark  beetle    (Scolytus   rugulosus).      Small,    black* 
beetle;  attacks  trunk  and  branches  by  boring  '*shot  holes''  into  wood. 
(Figures  21,  22.  23.)     Keep  all  brush  cut  out  of  orchard.     Destroy  in- 
fested parts. 


Fig.  21- 


-Fniit-Ti-ee  Bark  Beetle;  a,  adult  beetle;  c.  pupa;  d.  larva.     (After  Chittenden, 
U.    S.    Dept.    Agriculture.) 
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Fig.   22 — Showing  galleries   of   Frult-Tree   Bark   Beetle,   under  bark   of   twig.      (After 
Chittenden,  U.  S.  Dept.  Agriculture.) 


Fig.   23 — Showing  work  of  Fruit-Tree  Bark  Beetle,  on  a  twig  of  apple.      (After  Chit- 
tenden, U.  S.  Dept.  Agriculture.) 

Sax  Jose  scale  (Aspidiotus  perniciosus).  Small,  roundish  scale 
insect ;  injury  by  sucking,  badly  infested  tree  shows  ash-gray  appear- 
ance.    Apply  lime-sulphur  wash  just  before  buds  open  in  spring. 

OvsTER-SHELL  SCALE  (Lcpidosaphcs  ulmi) .  Small  scale,  dark  in 
color,   shape  of  an  oyster;    injury  by  sucking.     Apply  lime-sulphur 
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wash  in  early  spring,  or    15  per  cent,  kerosene    emulsion    about  the 
middle  of  May. 

Scurfy  scale  (Chionaspis  furfura).  Small,  whitish  scale,  trian- 
gular or  pear  sliape;  injury  done  by  sucking.  (Figure  24.)  Apply 
lime-sulphur  wash  in  early  spring,  or  15  per  cent,  kerosene  emulsion 
about  middle  of  May. 


Fig.  24 — ^The  Scurfy  Scale :  a,  c,  females :  b,  d,  males ;  a.  b,  natural  size ;  c,  d,  enlarged. 
(After  Howard,  U.  S.  Dept  Agriculture.) 

Apple  aphis  (Aphis  sp.).  Small,  green  plant  lice;  suck  juices 
from  leaves  in  early  spring.    Apply  15  per  cent,  kerosene  emulsion. 

Apple-tree  tent-caterpillar  (Malacosoma  americana).  Hairy 
caterpillar,  eats  foliage  of  trees.  Apply  arsenical  or  destroy  tents  at 
night  with  torch  or  by  cutting  out. 

Fall  webworm  (Hyphantria  cunea).  Small  caterpillar;  eats 
foliage  of  tree.     (Figure  25.)  Apply  arsenical  or  destroy  web. 

Codling  moth  (Carpocapsa  pomonella).  Small  larva;  injures 
apple  by  eating  into  it,  causing  "wormy"  fruit.  Spray  with  arsenical 
when  blossoms  fall.  Repeat  spraying  in  about  ten  days.  Repeat 
spraying  about  20th  of  July. 

Plum  curculio  (Conotrachelus  nenuphar).  Small  beetle;  eats 
foliage  in  early  spring.  Later  females  do  injury  by  depositing  eggs 
in  fruit.  Spray  foliage  with  arsenical;  jar  trees  with  a  sheet  under 
same  in  early  morning.    Repeat  until  beetles  diminish  in  number. 

APRICOT. 

Apricots  are  subject  to  much  the  same  diseases  and  insects  as 
peach,  with  a  similar  treatment. 

ASPARAGUS. 

Diseases. 

Rust  (Puccinia  asparagi).  The  first  stage  appears  as  yellow  spots 
on  the  young  stalks  in  early  summer.     The  later  stage  shows  as  very 
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small,  brown  blisters  all  over  the  plant,  which  cause  it  to  die  before  it 
has  stored  enough  food  in  the  crown  for  next  year's  growth.  Cut  and 
bum  the  dead  tops  and  cultivate  afterward;    cultivate  early  in  the 


Pis.  25 — ^The  Fall  Web- Worm ;  suspencied  larva  and  sections  of  web.     (After  Riley.) 

spring,  keep  all  stalks  cut  off  clean  till  the  last  of  June  and  destroy  all 
stray  plants.    Spray  frequently  after  August  first  with  soap  Bordeaux 
mixture,  or  dust  with  flowers  of  sulphur  every  two  weeks. 
Leopard  spot  and  Anthracnose  cause  much  less  injury. 


Insects. 

Asparagus  beetle  (Crioceris  asparagi).  Small  beetle;  eats  the 
plant.  Spray  with  arsenical,  adding  resin  soap  after  cutting  season. 
Apply  air-slaked  lime  when  young  first  appear. 

Twelve-spotted  aspai<\gt\s  beetle  (Crioceris  dnodccimpunc- 
tata.)  Treatment  same  as  for  above  species. 

ASTER. 

Yellows.  China  asters  are  affected  with  a  disease  similar  to 
peach  yellows.     Destroy  affected  plants. 

BARLEY. 

Rust  and  Smut,  etc.  See  wheat,  which  has  about  the  same 
troubles. 
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BEAN. 

Diseases. 


Anthracnose  (Colletotrichum  lindemuthianum)  causes  ulcer- 
like spots  on  leaves  and  pods.  Plant  perfect,  unspotted  seeds.  Spray 
when  plants  are  two  to  three  inches  high  with  Bordeaux  mixture ;  re- 
peat in  two  weeks  and  again  after  they  bloom.  The  wax  varieties  are 
more  susceptible  to  the  disease. 

Blight  (Bacterium  phaseoli)  causes  watery  spots  in  pods  and 
dead  patches  on  the  leaves.  Spraying  frequently  with  Bordeaux  mix- 
ture is  a  partial  preventive.     Do  not  plant  beans  on  infected  soil. 

Downy  mildew  (Phytophthora  phaseoli),  A  white  mildew  ap- 
pears on  the  pods.  It  is  very  destructive  to  Lima  beans.  Spraying 
frequently  with  Bordeaux  mixture,  and,  after  the  pods  form,  with 
ammoniacal  copper  carbonate  will  greatly  reduce  the  disease.  Plant 
healthy  seed  on  well-drained  soil. 

Rust,  Leaf-spot  and  Powdery  mildew  .occur  less  frequently  and 
are  not  very  destructive. 


Insects. 

Bean  Leaf-beetle  (Ccrotoma  trifurcata), 
irsenical ;  repeat,  if  necessary. 


(Figure  26.)     Apply 


Fig.  26— The  Bean  Leaf- beetle;  a.  adult  beetle;  b.  pupa:  c.  larvae.     (After  Chittenden.) 

Common  Bean  weevil  (Bruchiis  obtectus).  When  beans  arc 
stored  apply  carbon  bi-sulphide. 

Bean  Ladybird  (Epilachna  corrupta).  A  spotted  beetle;  injures 
by  eating  foliage,  apply  arsenical. 

Twelve-spotted  Cucumber  Beetle  (Diahrotica  duodecimpunc- 
tata).  Small,  spotted  beetle;  injures  by  eating  foliage.  Apply  ar- 
senical. 
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BEET. 

Leaf-spot  (Cercospora  beticola)  may  cause  some  loss  to  the  l>eet 
foliage.  Bordeaux  mixture  every  two  weeks  will  keep  it  off.  Potato 
scab  and  several  other  less  important  root  and  leaf  diseases  occur  on 
the  beet. 

BLACKBERRY. 

Anthracnose,  Crown-gall,  Leaf-spot  and  Rust  of  the  black- 
berry are  the  same  as  those  of  the  raspberry,  which  see.  The  latter 
two  are  more  frequently  seen  on  blackberry  than  on  raspberry. 

Rose  Scale  (Aulacaspis  rosae).  Whitish  scale  insect;  injures  by 
sucking.  Destroy  badly  infested  canes.  Spray  with  lo  to  12  per  cent, 
kerosene  emulsion  during  May. 

Raspberry  Root-borer  (Bembecia  marginata).  Larva  about  an 
inch  long;  bores  into  roots.  Destroy  infested  parts.  See  raspberry 
insects. 

BLUE  GRASS. 

In  wet  seasons  blue  grass  lawns  may  be  seriously  injured  by  Rust 
and  Mildew  (Erysiphe  graminis).  Spraying  with  Bordeaux  mixture 
would  probably  De  beneficial,  or  dust  with  sulphur  for  the  mildew. 

BROOM  CORN. 

See  sorghum  which  is  similarly  affected. 

BUCKWHEAT. 

Leaf-blight  (Ramularia  nifo-maculans)  produces  whitened  spots 
on  the  leaves  and  kills  them,  but  is  not  destructive  enough  to  warrant 
treatment. 

CABBAGE. 

Diseases. 

Black-rot  (Pseudomonas  campcstris)  causes  dwarfed  one-sivled 
or  partly  rotted  heads.  It  is  first  indicated  by  darkened  veins  or  fibers. 
Soak 'seed  fifteen  minutes  in  i  to  1000  solution  corrosive  sublimate  or 
iormalin,  i  part  to  250  of  water.  Plant  strong,  healthy  plants  and 
Iceep  them  so  by  good  cultivation.  Avoid  wet  situations  and  infected 
land,  especially  for  plant  bed.  Destroy  diseased  plants.  No  very  sat- 
isfactory treatment  is  known. 

Club-root  (Plasmodiophora  brassicae).  The  roots  are  much 
swollen  and  distorted  and  the  heads  make  poor  growth.  Fresh  lime 
75  bushels  per  acre,  worked  into  freshly  plowed  ground  in  the  fall  is 
l^neficial  for  infected  land.  The  fungus  lives  in  the  soil  for  many 
years  and  may  also  live  on  mustard,  turnips  and  many  weeds  like 
shepherds  purse,  peppergrass.  etc.  Avoid  low  wet  ground.  Destroy 
<iiseased  plants. 
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Wilt  (Fusarhim  sp.).  The  fungus  lives  in  the  soil  and  attacks  the 
plants  through  the  roots  causing  wilt  and  dropping  of  the  leaves. 
Avoid  infected  land.    No  good  treatment  known. 

SoFT-ROT  (Bacterial)  usually  follows  other  diseases  causing  the 
heads  to  decay  and  become  foul  smelling.    No  treatment. 

Downy  Mildew  (Peronospora  parasitica).  The  young  leaves  in 
the  plant  bed  show  a  downy  appearance  in  spots  which  finally  die. 
Older  plants  are  sometimes  similarly  affected  in  the  outer  leaves.  Re- 
duce the  amount  of  water  given  plants  and  spray  with  Bordeaux 
mixture.  ' 

Other  not  very  serious  diseases  are  White-rust  (Albugo  Candida), 
Poii'dery  mildezu  (Oidium  brassicae)  and  Leaf  blight  (Macrosporium 
brassicae).  The  later  causes  the  black  spots  on  the  outer  leaves  of 
heading  cabbage. 

Insects. 

Cabbage  maggot  (Pegomya  brassicae).  Larvae  injure  roots. 
Place  tarred  paper  card  around  young  plant.  Apply  crude  carbolic 
acid  emulsion  to  plants  after  they  are  set.  Repeat  once  a  week  until 
about  May  15th. 

Imported  cabbage-worm  (Pontia  rapae).  Green  larvc-e:  eat  foli- 
age of  plants.  Apply  arsenical  as  dust  or  spray.  Repeat  as  nec- 
essary. 

Cabbage  Looper  (Auto  graph  a  brassicae)  and  cabb\ge  mamestra 
(Mamesira  trifolii).  Larvae  eat  foliage.  Spray  with  arsenical.  Plam 
turnips,  radishes,  or  other  plants  of  mustard  family  for  trap  crops. 

Cut  Worms.  A  number  of  species  of  cut  worms  injure  this 
plant  as  well  as  other  crucifers.  Cultural  methods  together  with 
poisoned  baits  .just  before  the  plants  are  put  out  w^ill  aid  in  suppressing- 
the  pests. 

Cabbage  plant  louse  (Aphis  brassicae).  Sucking  insect.  Apply 
15  per  cent,  kerosene  emulsion. 

Harlequin  Cabbage-bug  (Murgautia  histrionica).  A  bright  red, 
yellow  and  black  mottled  bug:  injures  by  sucking.  Plant  trap  crop  of 
kale  and  mustard.  Kill  bugs  on  these  plants  by  applying  pure  kero- 
sene to  plants  or  by  cutting. 

CALLA. 

SoFT-ROT  (Bacillus  aroideae).  The  leaves  rot  off  near  the  ground. 
Select  healthy  corms  for  planting  and  change  the  soil  of  beds  every 
three  or  four  years. 

CAXTELOUPE. 

Diseases. 

Leaf-blight  (Altcrnaria  brassicae  uigrescensj.  Somewhat  circu- 
lar brown  spots  appear  on  the  leaves  and  finally  kill  them.  The  mel- 
ons on  affected  vines  are  of  poor  quality.     Spray  with  Bordeaux  mix- 
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ture  at  intervals  of  two  weeks-  from  the  first  bloom  until  fruit  is  near- 
ly grown.     Resistant  strains  are  being  developed. 

Wilt  or  Bacteriosis  (Bacillus  tracheiphilus).  The  whole  vine  or 
entire  branches  suddenly  wilt,  though  others  near  by  may  remain 
healthy.  Pull  and  burn  withered  vines.  Keep  off  the  squash  bugs. 
(See  under  cucumber  insects). 

Downy  Mildew  and  Anthracnose  are  the  same  as  on  cucumber 
which  see.  Some  minor  leaf  and  fruit  diseases  and  another  wilt  also 
occur,  but  not  frequently. 

Insects. 

Melon  aphis  (Aphis  gossipii).  Green  plant  louse;  does  injury  by 
sucking.    Apply  15  per  cent,  kerosene  emulsion. 

Flea  Beetle  (Epitrix  cucumeris)  Small  dark  beetles,  very  act- 
ive, spray  with  an  arsenical  with  Bordeaux  mixture,  then  apply  wood 
^i^es  or  air  slaked  lime.  ^  j' 

'^  CARNATION. 

Diseases. 

Rust  (Uromyces  caryophyllinus).  Small,  dark  purplish  brown 
spots  breaking  through  the  leaf  surface.  Destroy  diseased  portions 
and  use  clean  stock  for  propagation.  Spray  with  Bordeaux  mixture 
adding  2  pounds  soap  to  the  barrel.  Some  varieties  are  more  subject 
to  the  rust  than  others. 

Stigmonose.  Many  small  brownish  spots  and  yellowing  of 
affected  leaves  due  to  aphid  punctures  and  associated  with  bacteria  ap- 
pear on  the  foliage.     (See  methods  of  controlling  aphis.) 

Leaf  mould  (Heterosporium  echinulatum)  causes  dark,  unsightly 
often  ring-like  spots  on  the  leaves,  etc.  Spray  with  Bordeaux  mix- 
ture every  two  weeks,  adding  soap  to  make  it  stick. 

Stem-rot  (Rhisoctonia).    No  good  remedy. 

Some  other  less  prominent  fungus  diseases  are  leaf  spot,  anthrac- 
nose and  milt.  Also  a. disease  in  which  the  buds  mature  biU  fail  to 
open,  has  been  seen  in  Maryland. 

Insects. 

Aphis  (Aphis  sp.).  Plant  louse,  injures  by  sucking.  Apply  fir- 
tree  oil,  I  to  20,  or  common  soap,  5  oz.  to  one  gallon  water. 

CARROT. 

Leaf-spot.     See  celery  leaf-s]X)t  which  is  the  same. 

CAULIFLOWER. 

The  cauliflower  insects  and  diseases  are  about  the  same  as 
those  of  cabbage. 
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CELERY. 

Diseases.  . 

Leaf-blight  (Cercospora  apii).  The  outer  leaves  show  light 
brown  spots,  especially  about  the  edges,  and  finally  die.  Spray  from 
three  to  five  times  with  Bordeaux  mixture. 

Heart-rot  (Bacterium  apii).  The  heart  is  blackened  and  de- 
cayed. 

Pithiness  is  due  to  lack  of  care  in  selecting  seed  from  good 
plants. 

Insects. 

Celery  Looper  (Plusia  simplex).  Larvae  eat  foliage.  Apply 
arsenical. 

Caterpillar  (Papilio  polyxenes).  Larvae  foliage.  Apply 
arsenical. 

CHERRY. 

Diseases. 

Leaf-spot  (Cylindrosporium  padi).  Brown  circular  spots  on  the 
leaves.  They  may  become  so  abundant  that  the  leaf  .falls  and  often 
leaves  the  cherry  tree  without  foliage  early  in  summer.  Weak  Bor- 
deaux mixture  as  soon  as  the  leaves  are  out  and  again  two  weeks  later. 

Powdery  Mildew  (Podosphaera  oxyacanthae)  causes  a  whitish 
appearance  on  the  young  twigs  and  leaves.    Treat  as  for  leaf-spot. 

Black-knot  (Plozvrightia  morbosa).     See  under  plum. 

Brown-rot.    See  under  peach. 

Twig-blight.     See  under  peach. 

Root-rot.  Great  difficulty  has  been  experienced  in  recent  years  in 
growing 'sweet  cherry  trees.  A  few  years  after  planting,  the  root  dies 
and  of  course  soon  after  the  whole  tree  follows.  The  cause  is  said  to 
be  lack  of  harmony  between  stock  and  scion  and  the  trees  grafted  on 
Mazzard  stock  are  said  to  do  much  better. 

Insects. 

Cherry  aphis  (Myzus  cerasi).  Green  plant  louse;  injures  by 
sucking;  apply  15  per  cent,  kerosene  emulsion. 

Plum  curculio  (Conotracheus  nenuphar).    See  apple. 

Pear  slug  (Eriocampoides  limacina).  Dark  green  slug;  eats  up- 
per side  of  foliage,  apply  arsenical  or  dust  with  air-slaked  lime. 

Cherry  scale  (Aspidiotus  forbesi).  Small,  dark  scale,  similar  to 
San  Jose  scale.  Apply  lime-sulphur  wash  in  early  spring,  while  trees, 
are  dormant. 
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CHESTNUT. 
Diseases. 

Leaf-spot  (Septoria  ochroleuca).  Small  brown  spots  on  leaves. 
Spray  with  Bordeaux  mixture.  The  Japan  varieties  are  not  much 
troubled. 

Powdery  mildew  fPhyllactinia  stiff itlta)  forms  white  patches  on 
leaves  in  autumn,  does  little  damage  and  could  be  controlled  by  appli- 
cations of  Bordeaux  mixture  or  sulphur  dust. 

Green  mould  (PenicilUum)  often  spoils  the  nuts,  entering 
through  the  stigma  or  insect  injuries.     No  remedy. 

Wild  chestnut  trees  often  die  through  the  injuries  to  the  roots  by 
stock  and  fires  and  by  parasitism  of  wood-rotting  fungi. 

Insects. 

Larger  chestnut  weevil  (Balaninus  proboscideus),  Lesser 
<:hestnut  weevil  (Balaninus  rectus).  Clay-colored  snout  beetles. 
Larvae  injure  nuts.  Gather  nuts  as  soon  as  they  fall.  Sell,  or  put  in 
tight  boxes  as  soon  as  possible  to  catch  the  larvae  when  they  come  out 
of  the  nuts. 

CHRYSANTHE^IUM. 

Diseases. 

Leaf-spot  (Septoria  chrysanthemi).  Dark  colored  spots  on  the 
leaf.  Spray  with  Bordeaux  mixture  or  if  it  is  undesirable  to  discolor 
the  leaves  with  this  spray,  use  ammoniacal  copper  carbonate  or  other 
clear  fungicide. 

Rust  (Puccinia  chrysanthemi).  Dark  brown,  raised  spots  as  large 
as  a  pin  head  scattered  over  the  leaves.  Pick  off  and  burn  rusted  por- 
dons  and  use  healthy  shoots  for  propagation.    Often  quite  serious. 

Insects. 

Aphis  (Aphis  sp.).  Plant  louse,  injures  by  sucking.  Apply  fir- 
itree  oil  i  to  20,  or  common  soap  solution. 

Two-spotted  red-spider  (Tetranychus  bimaculatus) ,  See  ger- 
:anium. 

CLOVER. 

Diseases. 

Anthracnose  (Colletotrichum  sp.).  Affects  young  plants  in  sum- 
mer, killing  the  stem  and  leaves.  New  and  not  yet  thoroughly 
studied. 

Dodder  (Cuscuta  epithymnm).     See  alfalfa  dodder. 
'  Broom  itf\PE  (Orohanchc  minor).  A  yellowish  leafless  weed  as  tall 
as  the  clover  and  attached  to  its  root.     Destroy  whenever  found.     It 
is  not  yet  common  in  Maryland. 


188  MARYLAND   AGRICULTURAL   EXPERIMENT   STATION. 

Rust  (Uromyces  trifolii).  Small  rusty  elevated  spots  on  leaves  in 
summer  and  autumn.  Usually  not  so  injurious  as  to  make  treatment 
profitable. 

Black-spot  (Phyllachora  trifolii).  Small  black  spots  on  leaves. 
Not  very  injurious.    Another  leaf-spot  also  occurs. 

Insects. 

Clover  root-borer  (Hylastinus  trifolii).  Larva  injures  roots  of 
plants.    Plow  infested  fields  when  hay  crop  is  cut. 

Clover  stem  borer  (Languria  mozardi).  Beetle  appears  in  June; 
larva  works  in  stem.  Keeping  fields  cut  in  summer  and  fall  will  con- 
trol it.  ■  . 

Clover  hay  worm  (Hypsopygia  costalis).  Larvae  injure  hay  in 
mow.  Do  not  stack  hay  two  successive  seasons  in  the  same  place. 
Clean  barn  out  before  putting  in  new  hay. 

CORN. 

Diseases. 

Leaf-blight  (Helniinthosporium  inconspicimm).  Long,  light 
brown  or  withered  stripes  appear  on  the  leaves;  often  the  lower 
leaves  are  entirely  killed  and  dry  up  green.    No  remedy. 

Smut  (Ustilago  zeae).  Large  swellings  appear  on  the  ear  and 
other  parts,  white  at  first  and  later  filled  with  black  dust.  Cut  oflF  and 
burn  the  smutted  portions  before  dry.  Often  worse  on  early  sweet 
corn  varieties,  but  does  not  do  enough  damage  on  field  corn  to  pay  for 
treatment;  not  poisonous  to  stock. 

Rust  (Puccinia  sorghi).  Small,  oblong,  nisty  specks  on  leaves. 
Does  little  damage  in  this  State. 

Wilt  (Pseudomonas  Stezivrti)  causes  wilt  of  early  sweet  com. 
Grow  resistant  varieties. 

Insects. 

Corn  root-worm  (Diahrotica  duodecimpunciata).  12-spotted 
beetle:  larvae  eat  small  roots  and  burrow  into  larger  roots  and  stalk 
of  young  corn.    Rotation  of  crops. 

Corn  root-louse  (Aphis  maidi-radicis).  Lice  suck  the  roots  of 
plant.    Rotation  of  crops  and  cultural  methods. 

Corn-stalk  borer  (Diatraea  saccharalis ) .  Brown-spotted  cater- 
pillars bore  into  the  young  stalks.  Destroy  old  stalks  of  infested 
field.    Rotation  of  crops. 

Corn  ear- worm  (Heliothis  obscura).  Larva  injures  ear  of  com. 
Fall  plowing.    Rotation  of  crops. 

Angoumois  grain-moth  (Sitotroga  ccrealella).  Larva  feeds  in 
kernel  of  corn  that  is  stored  or  after  harvest.  Fumigate  with  carbon 
bi-sulphide. 
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COWPEA. 

Wilt  (Neocosmospora  vasinfecta  tracheiphila) ,  The  vines  wilt 
and  are  stunted  in  growth.  If  the  disease  occurs  in  Maryland  the 
Iron  cowpea,  which  is  resistant  to  it,  can  be  gnown.  The  Root-knot 
disease  of  the  South  can  be  overcome  in  the  same  way. 

A  Leaf-spot  disease  also  occurs,  but  is  not  serious. 

The  cowpea  in  this  state  is  so  far  remarkably  free  from  serious 
diseases.     For  insects  see  bean. 

CRANBERRY. 

The  cranberry  is  not  grown  in  Maryland  but  is  native  in  our 
mountain  bogs.  Its  diseases  and  insects  are  well  treated  in  Farmers' 
Bulletins  Nos.  221  and  178  respectively,  U.  S.  Department  of  Agri- 
culture. 

CUCUMBER. 

Diseases. 

Downy  Mildew  (Plasmopara  cubensis).  Yellowish  angular  spots 
on  the  leaves,  which  soon  die  as  if  frosted.  Spray  with  Bordeaux 
mixture  every  ten  days  after  July  first.  When  spraying  is  to  be  prac- 
ticed the  vines  should  be  planted  so  that  a  sprayer  can  be  hauled 
through  them. 

Anthracnose  ( Collet otrichum  lagenarium)  causes  circular  dead 
spots  on  the  leaves  and  more  elongated  ones  on  the  stem.  Spray  with 
Bordeaux  mixture  as  soon  as  the  disease  appears.  Also  occurs  on 
melons. 

Wilt,  described  under  cantaloupe  also  occurs  on  cucumber. 

Insects. 

Pickle  worm  fDiaphania  nitidalis).  Larva  !x)res  into  cucumber. 
Striped  cucumber  beetle  (Diabrotica  vittata).    Beetle  eats  foli- 
age.    (Figure  27.)  Apply  arsenical,  wood  ashes,  air-slaked  lime,  etc. 


b  t^  d 

Fig.    27 — The    Striped    Cucumber    Beetle.       (After    Riley.) 
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Twelve-spotted  cucumber  beetle  (Diabrotica  dnodecimpunc- 
iata).     Beetle  eats  foliage.     See  above. 

Squash  ladybird  (Epilachna  borealis).  Larva  injures  foliage. 
Apply  arsenical. 

Common  squash-bug  (Anasa  tristis).  Adult  insect  punctures 
vines.  Clean  culture.  Destroy  vines  after  securing  crop.  Catch  bugs 
and  destroy  eggs. 

CURRANT 
Diseases. 

Leaf-spots  (Septoria  ribis  and  Cercospora  angulata).  Spotted 
leaves  which  fall  prematurely.  Spray  with  Bordeaux  mixture  as  the 
loaves  are  unfolding  and  twice  more  at  two-week  intervals. 

Anthracnose  (Gloeosporium  ribis).  Spots  the  leaves  and  stems. 
Treat  as  for  leaf-spot. 

Mildew.     See  under  gooseberry. 

Insects. 

Imported  Currant-borer  (Scsia  Hpuliformis),  Larva  eats  into 
center  of  stem  where  it  bores  up  and  down.  Destroy  all  injured  canes 
or  stems. 

San  Jose  scale  (Aspidiotus  perniciosus).     See  apple. 

Gooseberry  span-worm  (Cymatophora  ribearia).  Lar\'a  eats  foli- 
age.    Apply  arsenical  or  helebore. 

Imported  Currant  worm  (Pteronus  ribesii).  Larva  eats  foliage. 
Apply  arsenical. 

DEWBERRY. 
See  blackberry  for  its  insects  and  diseases. 
EGG  PLANT. 

Anthracnose  (Gloeosporium  mclongenae).  Slightly  sunken 
areas  in  fruit. 

A  leaf-spot  occurs  on  the  leaves;  some  diseases  of  potato  also 
attack  the  egg  plant. 

Eggplant  flea-beetle  (Epitrix  fuscula).  Beetles  eat  foliage. 
Apply  arsenical  with  Bordeaux  mixture  or  wood  ashes  and  air  slaked 
lime. 

GERANIUM. 

A  rot  causes  the  young  plants  to  die  in  the  cutting  bed  and  a  leaf- 
spot  mars  the  foliage.  Both  are  caused  by  bacteria.  Use  clean  soil 
and  disinfect  benches.  Frequent  spraying  with  Bordeaux  mixture  will 
keep  them  down. 
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Mealy  bug  (Pseudococcus  citri).  Injures  by  sucking.  Contact 
insecticide.    Kerosene  or  soap  emulsion. 

Red  spider  (Tetranychus  bimaculatus).  Spray  with  soap  and 
water  or  water  alone,  hitting  both  sides  of  leaves.  The  mite  seems  to 
thrive  in  dry  atmosphere. 

GINSENG. 

This  plant  is  now  being  cultivated  to  a  limited  extent.  Its  dis- 
eases are  described  in  Bulletin  No.  219,  Cornell  Experiment  Station. 

GOOSEBERRY. 

Powdery  Miidew  (Sphaerotheca  mors-uvae).  Grayish  mildewed 
areas  on  leaves  and  fruit.  The  leaves  fall  early  and  the  fruit  is  seri- 
ously injured.  *  Spray  every  two  weeks  after  the  buds  swell  with  po- 
tassium sulphid,  I  oz.  to  2  gallons  of  water. 

Leaf-spot.     See  under  currant. 

Gooseberry  fruit- worm  (Zophodia  grossulariae).  Larva  bur- 
rows into  berry.  Hand  picking.  Dust  bushes  with  air-slaked  lime 
early  in  spring,  repeating  if  washed  off.  This  will  deter  moths  from 
laying  eggs.    For  other  insects  see  currant. 

GOURD. 

Diseases  about  the  same  as  for  melons,. cucumber,  etc. 

GRAPE. 

Diseases. 

Black-rot  (Guiguardia  bidwellii).  The  grapes  rot,  turn  black 
and  shrivel  up.  The  disease  may  also  spot  the  leaves  and  stems. 
Gean  up  and  burn  diseased  leaves,  fruit,  etc.  Spray  vines,  posts,  etc., 
thoroughly,  w^ith  Bordeaux  mixture  when  buds  are  swelling.  Spray 
again  in  two  weeks  when  grapes  are  in  bud.  Keep  the  bunches  of 
grapes  covered  with  Bordeaux  mixture  until  almost  ripe.  This  will 
take  from  six  to  eight  sprayings.  Ammoniacal  copper  carbonate  can 
be  used  for  the  last  two  times  to  avoid  staining  the  fruit. 

Anthracnose  (Sphaceloma  ampclinum).  Circular,  slightly  sunk- 
en spots  with  a  lighter  colored  center  appear  on  the  fruit.  It  also 
spots  the  leaves  and  vines.  Treat  as  for  black-rot.  The  earlier  spray- 
ings are  more  important  with  this  disease. 

*  Downy  Mildew  (Plasmopara  viticola).  Yellow  areas  appear  on 
the  upper  side  of  the  leaves  and  underneath  them  a  downy  patch.  It 
also  attacks  the  fruit,  causing  a  brown  rot.  Spray  as  for  black-rot,  ex- 
cept that  the  earlier  sprayings  are  not  necessary. 

Powdery  Mildew,  white-rot,  bitter-rot.  etc.,  occur  but  are  not 
£0  important  and*  are  controlled  by  the  treatment  which  it  is  usually 
necessary  to  give  for  some  of  the  above  described  diseases. 
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Insects. 

Broad-necked  Prionus  (Prionus  laticollis).  Injures  roots  by 
boring.    Dig  out  and  destroy. 

Grape-vine  root-worm  (Fidia  viticida).  Beetles  feed  on  foliage, 
young  larvae  feed  on  roots.  Spray  foliage  with  an  arsenical. 
Thorough  cultivation  of  ground. 

Grape  scale  (Aspidiotus  uvae).  Injures  vines  by  sucking.  Ap- 
ply strong  solution  of  whale  oil  soap  or  lime-sulphur  wash. 

Grape-vine  flea-beetle  (Haltica  chalybea).  Adult  beetles  and 
larvae  feed  on  the  leaves.  Apply  arsenical  with  Bordeaux  mixture. 
The  latter  is  distasteful  to  the  insect. 

Rose  chafer  (Macrodactylus  subsphiosus).  Adult  beetles  eat 
flower  and  young  grapes.  Handpicking.  Continuous  applications 
of  arsenate  of  lead  may  assist  in  controlling  them. 

There  are  a  number  of  caterpillars  of  some  of  our  largest  moths 
that  fee.d  on  the  foliage  of  grapes  to  some  extent.  All  can  be  con- 
trolled by  an  arsenical. 

HORSECHESTNUT. 

Leaf-spot  (Phyllosticta  sphaeropsoidca).  This  shade  tree  is 
often  disfigured  by  the  brown  spots  and  dead  leaves  caused  by  this 
fungus.  Spray  with  Bordeaux  mixture  when  the  leaves  are  half 
grown  and  at  three  week  intervals  afterward. 

HORSE  RADISH. 

White-rust  (Albugo  Candida)  is  comnion  on  leaves  but  does 
little  harm.    It  occurs  on  many  other  plants  of  the  mustard  family. 


See  potato. 


IRISH  POTATO. 


LETTUCE. 


Rot  or  Drop  (Sclerotinia  libertiana).  The  plants  wilt  and  rot  off 
near  the  ground.  Careful  regulation  of  water  and  temperature  in 
lettuce  houses  will  do  much  to  keep  down  the  disease.  Give  good  ven- 
tilation and  drainage.  It  is  not  very  troublesome  outdoors.  Diseased 
plants  should  be  burned  and  some  have  had  good  results  with  steril- 
ized soil.  A  top  coating  of  sterilized  soil  or  sand  one  inch  thick  is 
1  ccommended. 

Downy  Mildew  (Bremia  lactucae)  may  attack  young  lettuce 
leaves.     Avoid  high  temperature  and  too  much  water. 

Top  bl'rn.  The  browning  of  the  leaf  tips  is  due  to  strong  light 
after  cloudy  weather  and  too  high  temperature. 
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LILAC. 

Powdery  Mildew  (Microsphaera  alni)  gives  the  leaves  of  lilac  a 
grayish  coating  in  autumn.  It  rarely  does  harm.  Sulphur  dust  should 
control  it. 

Oyster-shell  scale  (Lepidosaphes  ulnii).  Common  on  this  plant, 
see  bulletin  iii,  of  this  Station.  Apply  15  per  cent,  kerosene  emulsion 
middle  of  May. 

San  Jose  scale  (Aspidiotns  perniciosus).     See  apple. 

MAPLE. 

Blach-spot  (Rhytisma  acerinum).  Large,  thick,  black  spots  on 
the  leaves.  Not  serious.  Burning  dead  leaves  and  Bordeaux  spray- 
ing in  summer  would  be  helpful. 

Oyster-shell  scale  (Lepidosaphes  ulmi).  See  lilac. 

MUSKMELON. 
See  canteloupe. 

MUSTARD. 

Mustard  is  subject  to  the  club-root,  black-rot,  white-rust,  and 
other  diseases  of  cabbage. 

OATS. 

Rust  (Puccinia  coronata).  Rusty  colored,  dusty  stripes  covering 
the  leaves.    Very  serious  in  lower  portions  of  the  state.  No  remedy. 

Smut  (Uslilago  avenac).  The  grain  is  replaced  by  a  black  dust. 
Before  sowing  sprinkle  formalin  solution  ( i  pint  to  50  gallons  water) 
at  the  rate  of  one  gallon  to  the  bushel  over  the  pile  of  seed,  while  it  is 
being  shoveled  over.    After  two  or  three  hours  spread  out  to  dry. 

ONION. 

Onions  in  other  states  have  been  attacked  by  rot,  fnilden',  smut, 
blight,  etc.,  but  none  of  these  have  proved  serious  in  this  state.  The 
smut  is  the  worst  trouble  and  is  controlled  by  dusting  sulphur  in  the 
rows  when  seeding,  or  treating  with  formalin  before  sowing. 

PARSNIP. 

Parsnips  are  subject  to  about  the  same  diseases  as  celery,  especi- 
ally the  leaf  blight. 

Parsnip  webworm  (Dcpressaria  heracliaua).  Injures  by  eatinsf. 
Apply  arsenical.  . 

Parsnip  Leaf-mixer  (Acidia  fratria).  Larva  mines  the  leaves. 
Apply  arsenical  early. 
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PEA. 

Diseases. 

Blight  (Ascochyta  pisi).  Stems  are  killed  near  the  ground;  the 
leaves  may  be  spotted  and  the  whole  plant  wilt  and  die.  Plant  seed 
free  from  the  disease  and  in  soil  where  peas,  beans,  etc.,  have  not  been 
recently. 

Powdery  Mildew  (Erysiphe  communis),  A  whitish  coating  shows 
on  the  leaves.  Spray  with  Bordeaux  mixture  when  it  appears  and 
later  if  needed.  Leaf  spot  and  other  leaf  diseases  may  also  attack  the 
pea  but  are  not  very  troublesome. 

Insects. 

Pea  louse  (Kectarophora  pisi).  Plant  louse;  injures  by  sucking. 
Apply  15  per  cent,  kerosene  emulsion.  Plant  crop  early  to  avoid  pest 
as  much  as  possible. 

Common  bean  weevil  (Bruchus  obtectus).     See  bean  insects. 

Pea  weevil  (Bruchus  pisorum).  Fumigate  with  carbon  bi-sul* 
phide. 

PEACH. 

Diseases. 
Yellows.  (Figure  28.)  The  fruit  ripens  several  days  or  weeks  be- 


Fig.  28— Peach  tree  in  last  stages  of  the  yellows. 
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fore  healthy  fruit  of  the  same  variety.  The  prematurely  ripened  fruit 
is  red  spotted  and  has  red  streaks  through  the  flesh  and  the  fruit  is 
worthless.  Later  the  leaf  buds  develop  into  slender  twigs  which  have 
small,  narrow,  pointed,  yellowish  leaves  and  the  tree  soon  dies.  The 
disease  may  shpw  on  part  of  the  tree  only,  though  the  whole  tree  be 
diseased.  Examine  all  the  trees  carefully  during  the  ripening  period 
and  afterward  and  pull  up  and  burn  every  affected  tree  as  soon  as 
discovered  no  matter  how  slightly  diseased.  This  will  keep  the  dis- 
ease down  so  that  only  a  few  cases  appear  each  year,  when  if  they  are 
allowed  to  stand  the  disease  spreads  rapidly  to  the  surrounding  trees. 
The  Maryland  taw  requires  the  destruction  of  trees  affected  with  the 
yellows. 

Brown-rot  (Sclerotinia  fructigena).  The  fruit  rots  with  a  soft, 
brown  rot  and  is  covered  with  grayish  dusty  spots  of  the  fungus 
spores.  The  rotting  fruit  shrivels  up  and  may  hang  on  the  trees  over 
winter  in  the  mummified  condition.  The  fungus  also  attacks  the 
twigs  and  kills  them.  It  sometimes  starts  early  causing  blossom- 
blight.  Gather  and  bum  the  rotten  fruit  remaining  on  trees  or  ground 
in  fall.  Prune  so  as  to  admit  air  and  light.  Select  orchard  sites  with 
good  soil  and  air  drainage.  Spray  just  before  the  buds  open 
with  5-5-50  Bordeaux  mixture.  Spray  when  fruit  is  one-fourth  inch 
in  diameter  with  3-9-50  Bordeaux  mixture.  Give  two  or  three  more 
sprayings  at  two  week  intervals  if  there  is  much  danger  of  loss  from 
rot.  There  is  considerable  danger  of  even  the  weak  Bordeaux  mix- 
ture injuring  the  leaves. 

Leaf-curl  (Exoascus  deformans).  As  the  first  leaves  mature, 
part  of  them  become  thickened,  \vhitish  and  wrinkled  and  drop  off. 
If  many  are  affected  the  young  fruit  may  also  drop.  Some  varieties, 
as  Elberta,  are  more  subject  to  the  disease.  Spray  before  the  buds 
open,  with  Bordeaux  mixture  or  lime-sulphur  wash.  The  former  is 
better. 

Scab  (Cladosporium  carpophiliim).  Also  called  black-spot  and 
mildew.  Black  spots  appear  on  one  side  of  the  fruit.  If  abundant,  the 
fruit  may  shrivel  or  crack.  Spray  with  3-9-50  Bordeaux  mixture  the 
second  week  in  June  and  again  two  or  three  weeks  later. 

Crown-gall.  Rough  projecting  galls  an  inch  or  more  in  diameter 
on  the  root  usually  near  the  surface  of  the  ground.     (Figure  29). 
The  affected  trees  make  poor  growth  and  often  die.    Destroy  affected 
trees.    In  the  nursery  avoid  infected  soil  as  the  disease  is  contagious. 

GuMFLOW.  Many  different  diseases  and  injuries  cause  a  proc^uc- 
tion  of  gum  from  the  peach  bark.  •  A  bacterial  disease  has  this  symp- 
tom and  kills  the  bark  in  large  patches.  Badly  affecttd  trees  or 
branches  should  be  destroyed. 

Winter  injury.  The  peach  is  especially  subject  to  injury  by  low 
temperature.  Trees  well  cared  for  and  in  vigorous  condition  but  well 
hardened  and  not  full  of  sap  are  less  injured.  Badly  injured  trees 
should  be  cut  back. 

Leaf-spot  or  Shot-hole   (Ccrcospora  persica)  and  other  fungi 
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or  spray  injury).  Spots  about  one-eiglith  inch  in  diameter,  which  may 
drop  out,  leaving  small  holes  in  the  leaves.  Usually  not  serious.  If 
numerous  the  whole  leaf  may  fall. 


Fig.  29 — Crown-gall   on   peach   rcot. 

Frosty  Mildew  (Ccrcosporella  persica).  Whitish  patches  on 
leaves  and  young  twigs;  usually  not  serious  except  on  a  few  varieties, 
as  Tilletson. 

Insects. 

Black  peach  aphis  (Aphis  persicae-nifrer).  Dark  colored  plant 
louse ;  attacks  roots  and  twigs.  Treat  as  wooliv  aphis,  for  which  see 
apple. 

Peach-tree  borer  (Samwwidca  exitiosa).  Larvae  bore  into 
trunks  of  trees.    Remove  borers  in  October  and  April. 

San  Jose  scale  (Aspidiotus  perniciosus).     See  apple. 
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Peach  Scale  or  Lecanium  (Eulecanium  nigro-fasciatum) ,  Soft, 
rounded  scale;  injures  by  sucking.  Apply  15  per  cent,  kerosene 
emulsion,  about  middle  of  May. 

Fruit-tree  bark-beetle.    See  apple. 

Plum  Curculio.    See  apple. 

PEAR. 
Diseases. 

Blight,  also  called  Fire-blight  and  Twig-blight  (Bacillus  amyto- 
Z'onis),  The  twigs  die  from  the  tips  backward,  usually  starting  from 
flowers.  The  leaves  on  affected  parts  die,  turn  black  and  hang  on.  In 
many  cases  the  disease  works  back  into  large  branches  or  the  body  of 
the  tree  killing  the  bark  and  thus  causing  body  blight  or  cankers.  Cut 
out  blighted  portions  several  inches  below  the  visible  affectation,  dis- 
infecting the  cut  surface  and  frequently  the  knives  or  other  tools  used, 
hi  corrosive  sublimate  solution  ( i  to  1000)  which  can  be  carried  on  a 
sponge  or  cloth.  Cut  out  blight  especially  in  fall  and  spring  before 
blooming  time.  Allow  no  small  twigs  or  spurs  on  large  branches  or 
body  of  tree.  Prune  to  vase  form  and  frequent  branching  of  main 
limbs.  Occurs  also  on  apple  and  quince. 

Canker  and  Body-bi.ight.  Same  as  for  apple,  but  spreading 
more  rapidly. 

Leaf-blight  (Entomosporium  maculatum).  The  leaves  become 
spotted  and  fall  early.  The  fruit  also  may  be  affected.  Spray  with 
Bordeaux  mixture  after  the  blossoms  fall.  Spray  a  second  and  third 
time  at  two  weeks  intervals.  This  treatment  prevents  the  very 
serious  loss  from  early  leaf  fall  and  second  growth  as  well  as  spotted 
or  cracked  fruit.  In  the  nursery  spray  5  or  6  times  at  2  week  intervals, 
as  long  as  young  leaves  are  forming. 

Scab  (Venturia  pirnia).  Appearance  and  treatment  about  as  in 
apple  scab. 

Leaf-spot  (Septoria  pirina),  Crozvn-gall,  Rust,  etc,  also  occur. 

Insects. 

Twig  girdler  (Oncideres  cingulatus).  Adult  eats  twigs  so  winds 
break  them  off;  larvae  undergo  transformations  in  fallen  twigs.  Burn 
fallen  twigs. 

San  Jose  scale  (Aspidiotus  perniciosus).    See  apple. 

Pear  psylla  (Psylla  pyri).  Injures  by  sucking.  Apply  kero- 
sene emulsion. 

Pear  slug  (Eriocampoides  limacina).  Injures  by  eating  foliage. 
Apply  arsenical  or  air  slaked  lime. 

Pear-leaf  blister  (Eriophyes  pyri).  Mite  injures  leaves.  Apply 
10  per  cent,  kerosene  emulsion  while  trees  are  dormant. 

Scurfy  scale  (Chionaspis  furfur  a).     See  apple. 
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PEPPER. 

Anthracnose  (Collctotrichiim  nigruw  and  Gloeosporinm  pipera- 
turn),  causes  decayed,  slightly  sunken  spots  in  the  red  pepper  fruits. 
Spray  with  Bordeaux  mixture. 

PLUM. 

Diseases. 

Black-knot  (Plowrightia  morbosa).  Large  black  swellings  on 
twigs.     (Figure  30).  Especially  destructive  to  damsons,  also  occurs 


Fig.  30 — Bl«ck-knot  on   plum. 

on  cherry,  especially  the  wild  black  cherry.     Cut  out  and  burn  the 
knots  in  autumn,  cutting  four  or  ?i\t  inches  below  the  knot    Cut  out 
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new  knots  as  they  appear  in  summer  on  young  branches.  If  very  bad 
spray  with  Bordeaux  mixture  when  buds  begin  to  swell  and  repeat 
with  peach  Bordeaux  mixture  in  two  weeks. 

Canker.  Sunken  spots  or  knots  extending  through  the  wood  on 
one  side  of  branches.  The  branches  may  break  off  at  the  injured  por- 
tion. Examine  nursery  stock  and  discard  affected  trees.  Cut  off  and 
burn  cankered  branches  in  the  orchard. 

Leaf-blight  or  Shot-hole  (Cylindrosporium  padi).  Treat  as  in 
cherry  but  use  peach  Bordeaux  mixture. 

Plum-pockets  (Exoascus  pruhi)  causes  bladdery  distorted  fruit. 
One  may  spray  as  for  peach  leaf  curl  but  fungus  may  live  over  in  the 
twigs. 

Insects. 

Peach-tree  borer  (Sanninoidea  exitiosa).    See  peach. 

San  Jose  scale  (Aspidiotns  perniciosus).    See  apple. 

Hop-vine  louse  (Phorodon  humuli).  Plant  louse,  injures  by 
sucking.    Apply  kerosene  emulsion  15  per  cent. 

Plum  curculio  (Conotrachehis  nenuphar)  (Figure  31).  See 
apple. 


Fig.  31 — The  Plum  Curculio ;  a,  larva,  b,  pupa ;  c,  adult ;  d,  crescent-shaped  slit  on 

fruit.     (After  Riley.) 

POPLAR,  CAROLINA. 

Anthracnose  (Marsonia  populi).  One  of  the  characteristics  of 
this  tree,  often  planted  along  streets  for  shade  and  ornament,  is  the 
early  fall  of  the  leaves  due  to  this  fungus.  Spraying  the  portions  of 
the  tree  in  reach  with  Bordeaux  mixture  in  June  and  July  is  recom- 
mended. 

POTATOES,  IRISH. 

Diseases. 

Early-blight  (Alternaria  solani).  Brpwn  spots  with  faint  rings 
in  them  on  the  leaves.  (Figure  32).  These  gradually  cover  the  leaf 
killing  it.     Spray  w^'tli  Bordeaux  mixture,,  graying  three  times  be- 


lioo 


MARYLAND   AGRICULTURAL    EXPERIMENT    STATION. 


tween  June  15,  and  digging  time  in  the  fall.       The  McCormick  po- 
tato is  not  much  troubled  with  this  disease. 

Late-blight  (Phytophthora  infestans).  In  moist  summer  weather, 
appears  suddenly  as  soft,  bad  smelling,  dark  areas  in  the  leaves  and 
may  kill  whole  fields  in  a  short  time.  It  is  not  common  in  this  state. 
Treatment  for  this  disease  same  as  for  early  blight.  The  affected 
tubers  may  rot. 


Fig.  32 — Early  bIJght  of  potato.     (From   Galloway,   Farmers'   Bulletin  91,   U.  S.   Dept. 

Agriculture.) 

Brown-rot  (Bacillus  solanacearum).  The  leaves  and  stem  wilt 
and  shrivel  and  the  tubers  later  show  a  wet  rot.  Thorough  spraying 
with  Bordeaux  mixture  and  arsenicals  to  keep  down  insects  which 
carry  the  germs.  Do  not  plant  on  land  which  has  recently  borne  po- 
tatoes, tomatoes  or  egg  plant,  all  of  which  are  subject  to  the  disease. 
Store  potatoes  in  cool,  dark  places. 

Dry-rot  fPnsarium  oxysporum).  Lighter  colored  and  more  or 
less  rolled  up  leaves.  The  tubers  later  may  be  destroyed  at  least  at 
one  end  by  dry  rot.  Avoid  infected  soil  and  do  not  plant  tubers  that 
have  iuternal  brown  or  black  streaks. 


CONTROL  OF  INSECT  PESTS  AND  DISEASES  OF  MARYLAND  CROPS. 


201 


Scab  (Oo^pora  scabies).  Scabby  spots  on  the  tubers.  (Figure 
33.)  Soak  uncut  seed  tubers  in  formalin,  one-half  pint  to  fifteen  gal- 
lons water,  for  two  hours  and  plant  on  scab  free  land.  Avoid  use  of 
alkaline  fertilizers.     Scab  resistant  varieties  are  on  the  market. 


Fig.  33— Potato   Scab. 

For  further  information  on  potato  diseases  see  Bulletin  108,  of 
the  Maryland  Agricultural  Experiment  Station,  in  which  several  less 
important  diseases  are  treated. 

Insects. 

Potato  stalk-weevil  (Trichobaris  trinotuta).  Larva  bores  into 
stalk  or  branches.     (Figure  34).    Burn  old  vines.    Clean  culture. 


Fig.  34 — The  Potato  Stalk  Weevil;  a,  larva;  b,  pupa;  c,  adult  beetle.     (After  Riley.) 

Colorado  potato  reetle  (Leptinotarsa  deceniUneata).  Beetles 
eat  foliage.    Apply  arsenical. 

Blister  beetle  (Epicaiita  ritlata,  Macrobasis  unicoloy).  Beetle 
eats  foliage.  Apply  arsenical.  Drive  from  patches  with  a  brush  into  a 
heap  of  straw  and  then  burn. 

QULNXE. 

The  quince  is  subject  to  much  the  same  diseases  and  insects  as 
pear  and  apple,  which  see  for  treatment.  It  is  especially  liable  to  in- 
jury by  the  Black-rot,  Blight,  Rust  and  Leaf-spot,  which,  together, 
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almost  destroy  the  quince  crop  annually.  They  could  be  easily  pre- 
vented by  a  little  trouble  in  spraying  and  cutting  out  blight  and  black 
rot  injuries. 

RADISH. 

The  radish  is  subject  to  most  of  the  diseases  found  in  cabbage, 
but  is  rarely  seriously  injured  by  them. 

RASPBERRY. 

Anthracnose  (Gloeosporium  venetum).  White  scabby  spots  on 
the  young  canes  and  on  leaves  so  that  they  are  unable  to  ripen  fruit 
properly.  Spray  with  Bordeaux  mixture  before  leaves  open  and 
twice  afterward  with  a  weaker  mixture.  Cut  out  badly  diseased  canes. 
Also  occurs  on  blackberry. 

Rust  (Gymnoconia  interstitialis).  The  leaves  become  .bright 
orange  color  from  the  coating  of  spores  of  the  fungus  and  the  whole 
plant  is  seriously  injured.  Dig  up  and  burn  the  diseased  plants  as 
soon  as  the  yellow  color  begins  to  appear.    Also  occurs  on  blackberry. 

Crown-gall.  Large  knots  on  the  roots,  causing  poor  growth  and 
death  of  the  canes.  Dig  and  burn  and  replant  on  new  ground  with 
healthy  stock.    The  tiisease  also  occurs  on  peach  and  some  plums. 

Leaf-spot.    See  blackberry. 

For  insects  see  blackberry  and  dewberry. 

ROSE. 

Diseases. 

Powdery  Miidew  (Sphaerotheca  pmuwsa).  The  leaves  are  some- 
what wrinkled  or  curled  and  covered  with  a  whitish  powder.  Trou- 
blesome in  greenhouses  when  there  is  uneven  temperature.  It  is  bad 
on  some  varieties  especially  the  Ramblers  outdiX>rs.  Dust  with  sul- 
phur outdoors  or  spray  with  Bordeaux  mixture.  Inside  observe  proper 
regulation  of  heat  and  spread  sulphur  paste  on  heating  pipes. 

Leaf-blotch  (Actinonema  rosea).  Radiating  black  patches  ap- 
pear on  the  leaves  and  soon  cause  them  to  drop.  Spray  with  Bor- 
deaux mixture  or  one  of  the  clear  fungicides  in  midsummer. 

Rust,  Leaf-spot  and  Anthracnose  are  less  troublesome. 

Insects. 

Rose  scale  (Aulacaspis  rosae).  Injuries  by  sucking.  Apply 
strong  soap  solution.    Cut  out  badly  infested  branches. 

Plant  lice  (Aphis  sp.).  Injure  by  sucking;  apply  lo  per  cent. 
kerosene  emulsion. 

Rose  chafer  (Macrodactylus  subspinosus).     See  grape. 

RYE. 
Rust  and  smut  are  about  the  same  as  on  wheat. 
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SORGHUM. 

Smut  of  the  grain  and  Bacterial  Blight,  causing  reddish,  dis- 
eased patches  on  leaves  and  stalks,  have  not  yet  been  found  serious 
m  Maryland. 

SQUASH. 

Squash-vine  borer  (Mclittia  satyriniformis).  Larvae  bore  into 
squash-vine.  Cut  pest  out  of  wilting  vines.  Grow  a  summer  variety 
as  a  trap  crop  to  protect  the  late  varieties. 

Striped  cucumber-beetle  (Diabrotica  viitata).     See  cucumber. 

Squash  ladybird  (Epilachna  borealis).     See  cucumber. 

Common  squash-bug  (Anasa  tristis).     See  cucumber. 

The  squash  is  subject  to  much  the  same  diseases  as  melons  and 
cucumbers. 

STRAWBERRY. 
Diseases. 

Leaf-spot  (Sphacrclla  fragariae),  erroneously  called  rust.  Small 
brown  spots  surrounded  with  a  reddish  ring  on  the  leaves.  Some 
other  fungi  also  cause  spots  on  strawberry.  All  are  controlled  by 
burning  over  the  patch  in  autumn  or  winter.  Spraying  with  Bor- 
deaux mixture  before  blossoming  and  after  fruit  is  picked  is  helpful. 
Some  varieties,  as  Gandy,  are  more  injured  by  the  disease. 

Powdery  mildkw  (Sphaerotheca  castagnei).  Somewhat  wrinkled 
and  white  mildewed  leaves,  usually  not  abundant.  Spray  with  Bor- 
deaux mixture  or  dust  with  sulphur. 

Insects. 

Strawberry  root-louse  (Aphis  forbesi).  Burn  off  patches  in 
late  winter,  thus  destroying  the  eggs.     Cultural  methods. 

White  grub  (Lachnostcrna  arcnata)  lars^ae  eat  roots  of  plant. 
Rotation  of  crops.     Apply  salty  fertilizers. 

Strawberry  weevil  (Anthonomus  signatus).  Beetles  cut  off 
buds  in  which  eggs  are  laid.     Grow  resistant  varieties.     Clean  culture. 

Strawberry  leai'-roller.  f/^ncylis  comptana).  Injures  foli- 
age.    Destroy  old  beds  in  fall.     Spray  early  in  spring  with  arsenical. 

SWEET  POTATO. 

Diseases. 

Black-rot  (Ccratocystis  Hmbriata),  A  black  decay  of  the  potato 
and  black  spots  or  streaks  on  the  young  slips  or  vines.  (Figures  35, 
36).  Keep  the  beds  from  contact  with  affected  potatoes  and  use  for 
slips  only  those  perfectly  free  from  the  disease.  Do  not  plant  any  slips 
that  show  any  sign  of  the  ''black  shank!' 
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Fig.   35 — Sweet   potato   black  rot    on   root    and   young   stem. 
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Rot  of  several  kinds  occurs  in  storage  and  is  prevented  by  care- 
ful attention  to  storage  conditions,  proper  temperature,  dryness,  dis- 
carding decayed  potatoes,  etc. 

Insects. 

Cut  worms  (various  species).  Injure  by  cutting  and  eating  stem. 
Fall  plowing,  poison  baits  on  land  just  before  crop  is  planted. 

Sweet-potato  flea-bef.tle  (Chaetocnema  conHnis)  Adult  beetles 
eat  channels  in  leaves.  Apply  arsenical  with  Bordeaux  mixture.  The 
latter  is  distasteful  to  the  insect. 


Fig.  36 — Fungus  causing  black-rot  of  sweet  potato ;  highly  magnified. 

Gor-DEN  TORTOISE  BEETLE  (Coptocycla  bicolor).  Injures  foliage 
by  eating.     Apply  arsenical  with  Bordeaux  mixture. 

Two-STRiPED  TORTOISE  BEETLE  (Cassida  bh'ittata).  Same  as  pre- 
ceding species. 

Cucumber  flea-beetle  (Epitrix  cucnmcris).     See  cucumber. 

SYCAMORE. 


Anthracnose  (Gloeosporinm  nervisequnm)  or  blight.  The  leaves 
and  young  twigs  are  killed  in  early  summer.  Bordeaux  mixture  just 
before  the  leaves  appear  would  be  effective  when  practicable. 
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TOBACCO. 

Diseases. 

Mosaic  disease,  frf.nching.  The  leaves  have  a  mottled  appear- 
ance and  are  more  or  less  wrinkled  or  curled.  The  disease  is  easily 
transmitted  from  one  plant  to  another  and  can  be  communicated  by 
handling  in  any  way  the  growing  plants.  Diseased  plants  should  be 
destroyed  especially  in  the  bed. 

Root  rot,  dam  ping-off  and  other  diseases  that  sometimes  injure 
the  young  plants  in  the  bed  can  be  largely  controlled  by  using  en- 
tirely new  beds  each  year,  or  sterilizing  them  by  burning  or  other- 
wise. 

Such  troubles  of  the  curing  house  as  pole  burn,  stem  rot,  etc., 
might  be  helped  considerably  by  disinfecting  the  houses  before  putting 
in  the  tobacco  by  spraying  the  inside  of  the  house,  poles,  etc.,  with 
formalin  solution  as  used  for  potato  scab;  and  removing  and  burning 
diseased  stems. 

Insects. 

Tobacco  ff^ea-beetie  (Epitrix  parviiJa):  l^arvae  injure  roots, 
beetles  feed  on  leaves.     Apply  arsenical. 

Cucumber  flea-beetle   (Epitrix  cucnmcris).     See  cucumber. 

Northern  tobacco  worm  (Phlegethontius  qninquewaciiiata ) . 
Soi>THERN  tobacco  WORM,  HORNBLOWER  (Phles^ethonttiiS  scxta). 
Larvae  eat  foliage  of  plant.  Apply  ansenical.  Hand  picking.  Turkevs 
m  the  tobacco  fields  will  aid  in  controlling  the  pest.* 

Cigarette  beetle  (Lasioderma  testaccum).  Insect  eats  small 
holes  in  the  finished  products,  cigarettes  or  cigars :  also  in  cured  leaves, 
etc..  Fumigate  with  carbon  bi-sulphide  or  hydrocyanic  acid  gas. 

TOMATO. 

Diseases. 

Leaf-spot  or  le\f-bi.tght  (Scptoria  lycopersici).  Small  spots  on 
the  lower  leaves  which  die  finally,  leaving  only  the  upper  young  leaves 
to  bear  all  the  burden  of  maturing  fruit.  Very  destructive.  Spray 
the  plants  with  Bordeaux  mixture  and  dip  the  leaves  in  it  before  plant- 
ing. Give  about  three  sprayings  in  the  field,  the  first,  two  or  three 
weeks  after  the  plants  are  set,  and  the  last  just  before  the  fruit  is 
grown.     Early  sprayings  in  the  bctl  are  very  helpful. 

Southern  blight  (Bacillus  solanaceanim).  The  plants  wilt  and 
show  black  streaks  in  the  stem.  This  is  the  same  as  the  brown-rot  of 
the  potato  and  has  similar  treatment. 

Leaf-mold  or  scab  (Cladosporinm  fuhiim).  Greenish  brown 
patches  on  the  underside  of  the  leaves.  It  is  especially  troublesome 
on  tomatoes  grown  in  the  greenhouse.  Spray  thoroughly  and  fre- 
quently with  Bordeaux  mixture. 
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Rot.  There  are  several  rots  of  tomatoes,  due  to  different  causes. 
The  point-rot,  troublesome  in  the  greenhouse,  is  due  to  lack  of  suf- 
ficient water.  The  bacterial  rot  in  the  field  can  be  controlled  to  some 
extent  by  removing  the  rotten  tomatoes  as  they  appear,  and  by  spray- 
ing with  Bordeaux  mixture  and  arsenicals  to  keep  down  insects. 

Insects. 

Flea  beetles,  mentioned  under  cucumber,  sweet  potato  and  to- 
bacco, attack  this  plant. 

Northern  tobacco  worm,  tomato  worm  (Phlegefhontius  quin- 
qncmacnlata) ;  Southern  tobacco  worm  (Fhlegethontius  sexta).  See 
tobacco. 

Tomato  frtjtt  worm  (Heliothis  obsctira).  Larva  bores  into 
fruit.     Fall  plowing;  clean  cultivation;  corn  as  trap  crop. 

TREES. 

Timber  and  shade  trees,  in  addition  to  many  leaf  diseases,  are  at- 
tacked by  numerous  fungi  that  grow  in  the  wood  and  cause  decay. 
Some  even  grow  in  live  wood  and  kill  it.  The  mushrooms  or  shelf 
fungi,  seen  growing  from  logs  or  from  dead  portions  of  live  trees, 
are  the  fruiting  organs  oi  these  wood  destroying  fungi;  the  larger 
part  of  the  fungus  lives  in  the  decayed  part  of  the  wood. 

Much  can  be  done  to  protect  shade  trees  by  destroying  all  dead 
portions  and  the  fruiting  bodies  of  the  fungi  and  painting  over  in- « 
juries.  To  some  extent  this  can  also  be  practiced  in  well  regulated 
forests.  At  least  dead  and  mature  trees  should  be  cut  and  used. 
There  are  various  methods  of  protecting  cut  lumber  of  all  kinds  from 
decay,  but  this  is  hardly  the  place  to  discuss  them. 

Illuminating  gas  escaping  in  the  ground  often  kills  trees  on  city 
streets,  and  the  gases  of  smoke  in  manufacturing  regions  seriously 
injure  many  kinds  of  trees,  especially  the  evergreens,  like  pine  and 
spruce. 

Injuries  by  horses  hitched  to  trees  and  by  unscrupulo,us  wire 
stringers,  unfortunately,  are  too  common. 

There  are  many  common  pests  which  attack  our  forest  and  shade 
trees,  the  majority  being  insects  that  do  injury  by  eating  the  foliage, 
in  which  case  the  stomach  poison  or  arsenical  is  employed  to  control 
their  ravages.  There  are  also  many  scale  insects  that  attack  these 
plants  which  can  be  controlled  by  one  of  the  contact  insecticides.  The 
oyster  shell  scale  is  doing  considerable  injury  to  the  maple  trees  in 
many  parts  of  the  state.  We  refer  the  reader  to  Bulletin  xii  of  this 
Station  for  further  information  concerning  this  pest. 

TURNIP. 

The  turnip  is  subject  to  much  the  same  diseases  and  insects  as 
cabbage.     Usually  none  are  serious. 
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VIOLET. 

Leaf-spot  (Alternaria  violae).  Circular  brown  spots  on  the 
leaves.  This  and  other  violet  diseases  can  best  be  controlled  by  grow- 
injif  only  the  strongest  and  healthiest  plants  that  can  be  secured  and 
keeping  them  under  the  best  condition  throughout  the  year,  removing 
OT  burning  all  diseased  parts  and  disinfecting  the  houses  and  beds. 

Black  or  brown  aphis  (Rhopalosiphum  violae).  Plant  louse: 
sucks  leaves.  Fumigate  with  hydrocyanic  acid  gas.  Seek  further 
advice  before  using. 

Two-spotted  red  spider  (Tctranychns  bimaculatus).  See  gera- 
nium. 

WALNUT. 

Yellows.  A  disease  somewhat  like  peach  yellows,  often  causes 
bunches  of  slender  yellowish  shoots  on  the  walnut,  especially  on  Japa- 
nese varieties.  So  far,  it  has  not  proved  very  destnictive,  but  is  not 
yet  well  known. 

WATERMELON. 

The  diseases  are  about  the  same  as  other  plants  of  this  family^ 
such  as  muskmelon  and  cucumber.  The  anthracnose  is  the  main 
trouble  and  can  be  controlled  by  a  few  sprayings  with  Bordeaux  mix- 
ture.    For  insects  see  cantaloupe. 

WHEAT. 

Diseases. 

Rust  (species  of  Piicciuia).  Reddish  or  black  rusty  specks  or 
streaks  often  covering  the  leaves  and  stem.  On  badly  rusted  wheat 
the  grain  is  shrunken  and  light.  The  only  promise  of  control  is  in 
rust  resistant  varieties.  Some  have  been  secured  for  the  western 
wheat  regions,  but  none  yet  very  good  for  this  section. 

Scab  (FnsariHin  culmorum).  The  central  stem  of  the  head,  is 
killed  by  wet  weather  and  the  fungus  and  the  upper  part  dies.  The 
fungus  appears  as  pink  or  black  spots  on  the  stem  or  chaflF.  No 
remedy. 

Loose  smt't  ^VstiUio^o  tritici).  The  head  is  changed  into  a  black, 
dusty  mass.  Soak  the  seed  four  hours  in  cold  water,  let  stand  four 
hours  in  wet  sacks  and  then  immerse  for  five  minutes  in  hot  water. 
(1 13  degrees  F.).  Then  dry  and  sow.  This  is  only  a  partial  pre- 
ventive and  may  cause  some  injury  to  the  seed.  If  possible,  sow 
seed  from  smut-free  fields. 

Bunt  or  sttvking  smt-t  fTilletia  tritici).  The  injury  is  to  the 
grain  only  which  is  swollen  and  filled  with  a  black  stinking  substance, 
which  ruins  the  flour  if  abundant.     Sprinkle  the  pile  of  grain  to  be 
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sown  with  formalin  (i  part  to  400  of  water)  until  all  the  grain  is 
wet,  let  it  stand  two  or  three  hours,  then  dry  and  sow. 

Insects. 

Wheat  joint-worm  (Isosoma  grande).    Ijarva  works  at  joints 
in  stem.     (Fig.  37.)     Plow  down  or  bum  off  stubble. 


Piar.  37— The  Greater  Wheat  Joint-wonn.    Female  ovlpositinsr  in  wheat-straw.  (After  Rfley.) 

Wheat  louse  (Nectarophora  avenae).  No  practical  remedy. 
Natural  parasite  (Fig.  38)  usually.  Ten  per  cent,  kerosene  emul- 
sion would  control  pest  if  possible  to  use. 


Fiir.  38— Parasite  of  the  Grain  Plant-Louse.    (After  Howard.) 
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Hessian  fly  (Mayetiola  destructor).  Larvae  injure  stem  of  plant. 
Plow  or  bum  stubble.    Sow  wheat  late  in  fall,  after  frost. 

NOTICE. 

If  further  inforrfiation  is  desired  about  any  insect  write  to  the 
Entomologist,  College  Park,  Maryland;  or,  if  information  is  desired 
concerning  any  disease  of  plants,  write  to  the  Pathologist,  College 
Park,  Maryland.  If  the  insect  or  cause  of  the  disease  is  not  known, 
samples  can  be  mailed  to  the  above  address  for  identification.  Infor- 
mation is  furnished  free  of  charge. 


THE  MARYUND 
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BULLETIN  No.  116.  MARCH.  1907. 

MARKETING  FRUIT  AND  TRUCK  CROPS.* 

By  W.  N.  Hutt. 

introduction. 

The  most  obvious  development  of  mercantile  methods  in  the  last 
decade  is  seen  in  the  preparation  of  products  for  market.  With  pris- 
tine merchants,  tea  was  tea  and  soap  was  soap.  They  bought  in  bulk 
and  measured  or  weighed  out  the  quantities  desired  by  their  custom- 
ers. The  goods  came  in  barrels  and  hogsheads  and  went  home  in  the 
various  baskets  and  boxes  of  the  purchasers.  With  the  merchant  of 
today  the  bulk  article  is  almost  unknown.  His  shelves,  cellars  and 
refrigerators  are  stored  with  divers  small  cans  and  boxes  and  pack- 
ages under  numberless  labels  and  trade-marks,  each  containing  a 
definite  amount  of  some  varied  commodity  of  home  consumption. 
Times  have  changed,  so  have  men  and  methods.  The  recent  Pure 
Food  Law  is  an  evidence  of  the  approaching  millennium. 

Modem  commercialism  offers  no  more  interesting  phase  than  the 
almost  infinite  modifications  and  numberless  varieties  of  the  few 
staple  necessities  of  human  consumption.  Indeed,  nowadays,  one 
would  be  much  surprised  if  at  breakfast  he  were  not  served  with  some 
new  variety  of  breakfast  food  of  magic  muscle  and  brain-building 
power.  There  is  no  better  example  of  man's  inventive  genius  than  the 
kaleidoscopic  variety  of  his  food  products. 

The  marketing  of  horticultural  products  has  followed  pretty 
closely  along  the  same  mercantile  lines  as  general  food  products.  New 
types  and  varieties  of  native  fruits  have  of  late  years  largely  increased. 
Extended  communications  by  land  and  water  bring  to  even  our  local 
markets  the  varied  horticultural  products  of  the  whole  world.  New 
and  strange  fruits  are  seen  in  our  stores  almost  daily.  One  may 
breakfast  on  fruit  of  the  orient,  dine  on  products  of  the  antipodes  and 
sup  on  salads  of  the  Occident.  All  these  are  brought  to  our  doors  by 
recent  improved  methods  and  facilities  in  transportation  and  mar- 
keting. 

While  horticultural  products  have  largely  increased  in  quantity 
and  number,  the  containing  crates  and  shipping  packages  have  by 
modem  requirements    been    largely  unified    and  reduced    to  definite 

•  The  data  for  this  bnlletln  was  collected  previous  to  Professor  Hntt's  reslsrnation,  October 
1st  1906  to  accex>t  a  position  at  the  North  SCarollna  Bxperiment  Station ,  but  the  manuscript 
was  not  turned  in  until  March  1907.    H.  J.  P. 
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Standards.  The  peculiar  heterogeneous  baskets  and  boxes  and  crates 
that  used  to  carry  fruit  to  market  are  scarcely  ever  seen  today.  Their 
places  have  been  taken  by  a  few  standard  packages.  As  with  general 
merchandise,  the  bulk  method  of  marketing  horticultural  products  has 
almost  entirely  disappeared.  Greater  quantities  of  fruit,  than  ever 
before,  are  now  marketed  but  they  go  to  market  in  much  smaller 
packages  than  formerly.  With  tender  fruit  of  high  quality  the  hogs- 
head and  barrel  package  has  almost  disappeared  from  our  markets. 
With  even  hard,  winter  apples  the  bushel  box  is  rapidly  displacing  the 
larger  barrel.  Strawberries  used  to  be  shipped  in  56  and  6o-quart 
crates  but  now  the  best  kind  of  berries  in  such  a  carrier  would  go  beg- 
ging for  a  customer.  Plums,  peaches  and  grapes  are  now  sold  in 
packages  much  smallen  than  those  fomuerly  used.  This  decreasing 
of  the  size  of  the  package  in  which  fruit  is  sold  has  enormously  in- 
creased the  consumption  of  fruit  with  all  classes  of  people.  Many 
who  could  not  afford  a  barrel  will  readily  buy  a  box  or  basket,  es- 
pecially since  the  box  or  basket  is  light  and  portable  and  does  not  need 
to  be  returned.  Thus  the  gift  package  in  selling  fruit  has  become  al- 
most universal  and  being  made  of  very  light  wood  or  veneer  it  costs 
comparatively  little  to  the  grower.  There  seems  to  be  an  increasing 
tendency  in  the  fruit  trade  to  sell  fruit  in  packages  that  a  man  can  take 
home  in  the  hand. 

BRANDS   AND   TRADE-MARKS. 

The  use  of  trade-marks  and  labels  is  not  entirely  a  modem  prac- 
tice ;  it  had  its  origin  in  the  past  but  this  is  its  golden  age.  A  trade- 
mark is  a  sign  of  honesty.  The  man  who  stamps  his  goods  with  his 
own  name,  or  business  crest,  shows  that  he  is  not  ashamed  of  them 
and  the  purchaser  feels  it  a  sort  of  guarantee  of  quality.  True,  there 
are  spurious  trade-marks  glued  on  with  intended  deception,  but  the 
counterfeit  only  more  surely  proves  the  reality  of  the  current  coin  of 
the  realm.  In  spite  of  the  questionable  methods  of  some  modern  mer- 
chants who  make  undue  haste  to  be  rich,  the  world  is  getting  better 
and  modern  business  methods  are  purer  and  better  than  ever  before. 
The  recent  Pure  Food  Law  will  doubtless  be  instrumental  in  purify- 
ing our  food  products  and  in  eliminating  dishonest  brands  and  trade- 
marks. 

Many  old  trade-marks  in  use  today  have  come  down  to  us 
through  the  centuries,  to  mark  the  honesty  of  their  originators.  The 
word  "Sterling"  which  today  marks  the  purity  of  our  silver  was  the 
name  of  a  firm  of  Flemish  merchants,  the  Sterlings,  who  were  noted 
for  the  purity  of  their  money  in  an  age  when  debased  coin  was  no- 
toriously common. 

Horticultural  products  have  always  been  noted  for  their  purity. 
Many  careful  growers  of  fruit  have  worked  up  a  special  fruit  trade 
by  shipping  high-class  fruit  under  their  own  brand  and  name.  In 
years  when  climatic  and  other  conditions  render  the  quality  of  fruit 
lower  than  the  grade  they  are  accustomed  to  ship  under  their  named 
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brands,  the  fruit  is  forwarded  unbranded.  A  neat  attractive  brand  or 
label  on  well-packed  fruit  soon  becomes  known  and  asked  for  on  the 
market. 

A  brand  should  include  besides  the  name  and  address  of  the 
grower,  the  variety  of  fruit  contained  in  the  package.  The  general 
trade  brand  can  be  kept  in  stencil  form  for  head  of  barrel  or  box  with 
an  insert  to  show  the  variety.  With  basket  fruit,  like  peaches  or 
grapes,  the  variety  name  may  be  put  on  clearly  with  a  rubber  stamp. 
If  the  variety  is  good  the  customer  often  wants  to  know  the  name  of 
it  so  that  he  can  get  more  of  the  same  kind.  The  best  goods  in  com- 
mercial lines  are  sold  under  brands  containing  the  name,  location  and 
trade-mark  of  the  maker.  It  is  a  business  principle  that  the  buying 
public  soon  comes  to  understand.  They  know  that  if  a  man  puts  his 
name  and  address  on  his  produce  he  is  not  ashamed  of  its  quality  and 
it  is  safe  to  buy  such  produce.  The  best  growers  and  shippers  of  fruit 
today  are  making  use  of  this  same  business  principle.  I  do  not  believe 
there  is  a  more  important  factcwi  in  successful  fniit -growing  than  the 
proper  packing  and  labeling  of  fruit. 

THE  RETAIL  FRUIT  TRADE. 

It  is  safe  to  say  that  of  the  numberless  cars  and  cargoes  of  fruit 
that  go  to  market  by  far  the  largest  part  of  it  goes  to  the  consumer 
through  the  hands  of  the  Italian  fruit  vender.  He  takes  to  the  re- 
tail fruit  trade  by  nature  as  a  Chinaman  does  to  laundry  work  or  a 
duck  to  water.  His  education  and  temperament  adapt  him  to  the 
fruit  stall  or  push  cart  just  as  naturally  as  fins  fit  a  fish  for  its  native 
element.  One  cannot  board  a  railroad  train  or  steamboat  but  he 
must  pass  the  alluring  wares  of  the  "Dago"  fruit  vender.  In  this  ap- 
parently small  way  the  products  of  millions  of  vines  and  fruit  trees 
find  their  way  to  a  profitable  market.  There  are  thousands  of  these 
Italian  stall  venders  and  push  cart  men  in  our  large  cities  and  they 
are  rapidly  finding  their  way  to  and  establishing  themselves  in  our 
large  towns.  His  stall  or  cart  is  the  final  clearing  house  for  the  fruit 
trade  and  shippers  who  would  be  successful  must  reckon  with  the  re- 
quirements of  this  king  of  the  market. 

The  "Dago"  vender  is  very  rigid  in  his  requirements  of  the  fruit 
he  will  buy.  He  knows  that  fruit  sells  on  its  appearance  and  will  buy 
nothing  that  does  not  look  attractive  and  therefore  salable.  He  wants 
only  the  freshest  of  fruit  or  that  which  will  stand  up  well  and  give 
him  plenty  of  time  to  sell  it  before  it  becomes  soft.  He  wants  perfect 
fruits  of  uniform  grade,  for  he  will  not  have  culls  or  small,  defective 
specimens  left  on  his  hands  at  a  loss.  He  deals  most  largely  in  bana- 
nas, oranges  and  the  firm,  dry,  highly-colored  fruits  of  the  Pacific 
Coast  for  they  conform  most  closely  to  his  requirements.  The  Italian 
vender  is  such  a  powerful  factor  in  the  fruit  trade  that  his  require- 
ments are  not  to  be  disregarded.  Shippers  and  growers  can  well  af- 
ford to  consider  his  standards. 
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As  in  most  cases  the  grower  of  fruit  cannot  carry  his  fruit  to  the 
consumer,  he  must  employ  the  railroads  to  ship  it  for  him  and  the 
commission  merchants  to  sell  it  on  its  arrival  in  the  city.  Very  often 
these  three  parties  are  a  triumvirate  of  discontent.  My  observations 
lead  me  to  believe  that  it  is  because  they  know  too  little  of  each  other's 
methods,  but  each  maintains  that  it  is  because  he  knows  too  much  of 
them.  Each  has  at  any  rate  an  interest  in  the  business  that  is  well 
worthy  of  investigation. 

RAILROADS   IN   RELATION   TO   HORTICULTURE. 

The  railroads  have  always  been  the  scapegoat  from  both  sides  of 
the  business,  and  I  cannot  refrain  from  saying  a  word  in  their  favor, 
even  though  they  are  pretty  well  able  to  take  care  of  themselves.  Fol- 
lowing the  pioneers  of  commerce,  railroads  have  been  the  most  active 
agents  in  the  developing  of  the  country ;  greater  than  armies  and  na- 
vies, greater  perhaps  than  our  universities.  With  most  of  the  great 
railway  corporations  their  interest  in  horticulture  is  more  than  a  pas- 
sive one.  Many  railroads  are  paying  trained  horticultural  experts  to 
develop  the  fruit  and  truck  raising  along  their  lines.  Only  this  sum- 
mer I  lost  a  valuable  assistant  because  the  railroad  could  afford  to  pay 
him  more  for  horticultural  work  than  the  State  could.  They  are 
doubtless  looking  after  their  own  interests,  but  they  pay  men  to  help 
the  grower  to  help  himself.  It  is  very  easy  for  the  grower  to  throw 
the  blame  for  his  lack  of  success  on  the  railroads  or  on  the  commis- 
sion men.  Undoubtedly  the  railroad  people  and  the  commission  men 
are  not  all  good,  as  are  the  growers  not  all  good,  but  at  any  rate  I 
believe  they  are  human. 

DISHONEST  PACKING. 

Some  growers  and  packers  of  fruit  are  really  very  unfortunate, 
for  nature  herself  seems  to  be  against  them.  On  some  farms  the 
laws  of  gravitation  seem  to  be  reversed  and  the  large  fine  apples 
gravitate  to  the  ends  of  the  barrel,  and  the  little,  gnarly  ones  gravi- 
tate to  the  middle.  Such  men  are  unfortunate,  for  it  is  of  them  that 
the  Scripture  says,  "They  are  like  the  chaff  that  the  wind  driveth 
away."  But  there  are  many  honest  growers  who  take  good  care  of 
their  orchards  and  spray  well  and  pack  honestly  that  are  unsuccess- 
ful because  they  do  not  know  the  market  and  its  requirements. 

MARKET   PROBLEMS. 

Let  us  look  at  some  of  the  market's  problems.  First  in  import- 
ance is  what  market  to  send  to,  when  to  send  to  it  and  what  to  send  to 
it.  Some  markets  will  take  a  product  that  others  will  not  have.  For 
example,  Porter  apples  will  sell  well  in  Boston  but  afe  not  wanted  in 
New  York.  Tolman  (Sweets)  bring  good  prices  in  Philadelphia  but 
can  scarcely  be  given  away  in  Rochester.     Some  people  think  brown 
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eggs  are  richer  than  white  eggs.  Some  markets  will  buy  only  white- 
skinned  poultry  while  others  want  only  yellow-skinned.  Some  con- 
sumers believe  red  apples  are  of  higher  quality  than  those  of  other 
colors.  A  grocer  in  a  certain  city  told  me  that  that  was  a  black  tea 
town  and  that  one  could  not  get  the  people  there  to  use  Japan  tea  if 
one  gave  it  to  them.  He  was  a  wise  merchant  and  kept  only  black 
tea  and  did  not  try  to  make  his  customers  take  what  they  did  not  want. 
It  is  hard  to  educate  public  taste.  It  always  pays  the  fruit  grower  to 
study  the  demands  of  the  market  and  to  give  people  the  kind  of  fruit 
they  want. 

When  to  send  to  a  certain  market  is  a  still  more  difficult  question 
than  what  to  send.  The  wind  itself  is  scarcely  more  fluctuating  than 
market  prices.  You  see  in  today's  paper  that  there  is  a  shortage  of 
fruit  in  a  certain  market,  you  send  there  heavily  expecting  to  find  a 
good  market,  everybody  else  does  the  same,  and  tomorrow  sees  a 
glut  in  that  market  with  slaughter  prices.  Such  a  glut  occurred  in 
New  York  market  last  summer  with  vegetables  and  the  stuff  could 
scarcely  be  given  away  by  the  commission  men.  The  only  safe  way 
to  watch  the  market  is  to  have  one's  finger  on  the  wire. 

The  growing  of  good  fruit  is  of  course  fundamental  to  the  sell- 
ing of  good  fruit.  Formerly,  growing  and  selling  were  all  one  busi- 
ness. In  the  early  days,  the  farmer  raised  his  fruit  with  little  moles- 
tation from  insects  and  fungi,  placed  it  in  his  wagon  and  took  it  to 
market  to  his  customers.  The  business  was  soon  over  and  he  came 
home  with  necessary  supplies  obtained  in  barter  for  his  fruit.  But 
"the  good  old  days"  are  past,  and  now  to  have  any  fruit  at  all  the 
grower  must  give  earnest  and  intelligent  attention  to  the  insect  and 
fungi  sides  of  the  business.  These  are  homonymous  and  also  synony- 
mous with  insecticide  and  fungicide.  Indeed,  nowadays  the  successful 
fruit-grower  has  become,  under  the  instnictions  of  Colleges  and  Ex- 
periment Stations,  a  practical  entomologist  and  pathologist.  He  finds 
that  unless  he  knows  the  habits  of  insects  and  of  fungous  diseases  and 
also  the  means  of  checking  or  averting  their  attacks  he  is  in  a  losing 
business.  He  cannot  take  his  fruit  to  market  as  formerly  for  the  cen- 
ters of  population  have  moved  far  from  the  farm  or  vice  versa,  so  he 
must  consider  the  packing,  shipping  and  marketing  sides  of  the 
business. 

Too  often  the  grower  of  fruit  sends  his  produce  by  an  unknown 
route,  to  an  unknown  people,  in  an  unknown  market.  The  result  is 
well  known,  for  it  becomes  a  frequent  topic  of  conversation  with 
neighbors  how  he  is  cheated  by  the  railroads  and  the  dishonest  com- 
mission men  in  the  city.  Often  the  farmer  packs  his  fruit  as  well  as 
he  knows,  often  too,  not  as  well  as  he  knows,  but  without  a  knowl- 
edge of  the  market  and  its  requirements  he  seldom  gets  a  first-class 
price. 

Marketing  is  almost  a  science  in  itself.  Many  farmers  can  grow 
fruit  while  but  few  can  market  it  successfully.  One  can  learn  many 
valuable  things  about  markets  from  shrewd  observations  from  the 
outside,  but  to  really  know  the  selling  business  one  must  look  at  it 


216  MARYLAND  AGRICULTURAL  BXPBRIMBNT   STATION. 

from  the  inside.  Few  growers  have  the  opportunity  to  look  on  the 
market  business  from  the  inside  therefore  they  have  many  painful  ex- 
periences. Experience  is  a  very  good  but  also  a  very  expensive 
teacher.  One  of  the  most  successful  fruit  growers  I  know  of  makes 
annual  trips  to  the  large  cities  to  look  into  market  conditions.  Here- 
tofore the  trained  experts  of  Agricultural  Colleges  and  Experiment 
Stations  have  given  nearly  all  their  attention  to  the  problems  of  the 
growing  of  fruit  to  the  almost  entire  disregard  of  the  market  side  of 
the  business.  Growers  often  tell  me  that  they  can  raise  good  fruit 
but  they  often  fail  to  market  it  profitably.  Some  growers  claim  that 
there  is  an  over-production  of  fruit.  What  they  call  over-production 
is  really  want  of  distribution,  for  there  can  be  no  absolute  over-pro- 
duction while  there  are  people  hungry  for  fruit  and  ready  to  pay  for  it. 

COMMISSION  MERCHANTS. 

Most  of  the  general  fruit  that  goes  to  market  is  sold  by  com- 
mission merchants.  These  merchants  receive  the  fruit  consigned  to 
them,  and  on  selling  it  charge  the  consignor  usually  io%  of  the  sell- 
ing price  and  remit  the  balance  less  charges  for  freight,  drayage,  &c. 
Properly  handled,  this  method  of  marketing  fruit  gives  very  good  re- 
sults. I  know  of  a  case  where  a  fruit-grower  has  sent  all  his  fruit  to 
one  commission  man  for  the  last  twenty-one  years  to  the  mutual  bene- 
fit of  both.  After  this  long-standing  business  relation  of  fruit- 
grower and  commission  man  each  respects  the  other.  But  such  a  case 
is  the  exception  rather  than  the  rule.  One  too  often  hears  the  com- 
mission man  spoken  of  by  the  fruit-grower  as  a  rascal,  while  the  com- 
mission man  regards  the  farmer  as  a  most  shiftless  business  man. 
There  is  much  to  be  said  on  both  sides,  but  it  may  safely  be  said  that 
selling  by  commission  is  a  loose  method  of  business  when  regarded 
from  the  interests  of  the  consignor.  In  the  first  place  the  commission 
man  bears  no  risk,  as  the  fruit  is  the  property  of  the  consignor  till 
sold  and  the  latter  carries  all  risk  and  bears  all  losses.  The  commis- 
sion man  has  usually  little  or  nothing  invested  in  stores  or  ware- 
houses for  his  consignor's  fruit.  Often  he  sells  the  fruit  by  auction  or 
private  sale  from  wharves  or  railway  platforms  in  which  he  has  not 
a  cent's  worth  of  interest,  or  uses  the  public  streets  and  pavement  be- 
fore his  small  shop.  The  sender  of  the  fruit  has  only  the  commission 
merchant's  word  for  the  price  at  which  his  fruit  or  truck  sold.  This 
is  certainly  a  loose  method  of  business  and  gives  great  opportunity 
for  fraud  and  has  often  been  taken  advantage  of  by  dishonest  mer- 
chants. This  fact  has  branded  the  whole  commission  fraternity  as 
"Thieves  and  robbers."  However,  honest  merchants  by  their  com- 
mission leagues  and  societies  have  found  means  of  shutting  out  dis- 
honest men  from  the  business,  yet  it  is  easy  to  see  that  the  advantages 
of  commission  selling  are  largely  in  favor  of  the  consignee  rather 
than  of  the  consignor. 

A  great  deal  of  the  adverse  criticism  and  even  opprobrium  that 
is  cast  upon  commission  merchants  for  small  returns  is  often  due  to  the 
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growers'  carelessness,  lack  of  business  ability  or  lack  of  knowledge 
of  market  conditions.    Let  us  take  these  up  separately. 

GRADING  FRUIT. 
CARELESSNESS  IN  PREPARING  FRUIT  AND  TRUCK  PRODUCTS  FOR 

MARKET. 

To  see  the  way  in  which  some  fruit  comes  to  market  one  would 
not  wonder  that  there  are  farmers  who  say  fruit  growing  does  not  pay. 
Not  infrequently  baskets  give  evidence  from  their  blackened,  mouldy 
appearance  that  they  have  been  stored  in  damp  cellars  or  they  show 
the  chaff  and  dust  of  the  hay  loft.  Such  packages  could  not  bring  a 
good  price  for  even  the  choicest  of  fruit.  Second-hand  packages  or 
those  that  have  been  used  for  fruit  before,  besides  being  unsightly, 
will  cause  fruit  to  decay  on  the  road  to  market.  The  wood  of  second- 
hand packages  becomes  impregnated  with  the  spores  of  moulds  and 
rots  from  former  fruit  and  will  cause  the  speedy  decay  of  fresh  fruit 
coming  in  contact  with  it. 

Not  infrequently  packages  are  used  which  are  unsuited  to  the 
nature  of  the  fruit.  A  bushel  basket  is  a  poor  means  for  carrying  and 
displaying  delicate,  high-class  fruit  like  peaches.  A  barrel  is  too 
large  for  soft  fruit  like  Bartlett  and  Clapp  pears.  Often  a  20-lb.  badcet 
of  grapes  will  be  begging  for  a  purchaser  while  if  the  same  fruit 
were  placed  in  dainty  3-lb.  baskets  the  fruit  would  sell  like  hot  cakes 
at  25  and  30  cents  a  piece,  or  8c.  to  loc.  per  lb.  for  the  grapes. 

The  most  common  evidence  of  carelessness  on  the  part  of  the 
fruit-grower  is  the  sending  of  ungraded  products  to  market.  An  un- 
graded package  showing  large,  intermediate  and  small  specimens  of 
fruit  almost  invariably  sells  at  the  rate  paid  for  inferior  stuff.  It 
would  probably  sell  at  a  better  price  if  every  specimen  in  the  package 
were  small,  the  large  specimens  being  a  detriment  rather  than  other- 
wise. It  is  a  frequent  sight  in  the  commission  houses  of  any  of  our 
large  cities  to  see  men  sorting  and  repacking  fruit  carelessly  put  up 
by  the  farmer.  The  commission  men  pays  the  farmer  a  minimum 
price  for  the  whole  package,  and  that  is  the  best  that  can  be  gotten 
for  it.  The  large  fine  specimens  are  sorted  out  and  packed  in  a 
smaller  package  and  bring  a  special  price,  often  much  greater  than 
could  be  gotten  for  the  whole  original  ungraded  package.  The  profit 
for  such  grading  which  might  have  gone  to  the  grower,  naturally 
went  to  the  commission  merchant  who  did  the  work.  The  farmer, 
moreover,  paid  the  same  freight  on  the  inferior  fruit  in  the  package 
that  he  did  on  the  special  grade  that  brought  the  special  price  to  the 
commission  merchant.  Figure  i  shows  a  good  type  of  machine 
grader.  This  greatly  reduces  the  labor  and  cost  of  grading.  Defect- 
ive specimens  are  removed  from  the  graded  fruit  as  it  is  put  into  the 
packages. 
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Figure  1— Machine  Grader. 

Selling  fruit  is  a  very  different  business  from  the  growing  of  it. 
There  are  a  great  many  more  men  who  can  successfully  grow  fruit 
than  there  are  who  can  profitably  market  it.  The  marketing  of  fruit 
is  a  special  business  by  itself.  The  successful  production  of  fruit  re- 
quires knowledge  of  growing  conditions;  the  profitable  marketing  of 
it  requires  knowledge  of  selling  conditions.  Few  men  are  able  or 
are  in  position  to  know  thoroughly  both  ends  of  ihe  business,  thus  the 
need  of  the  commission  man. 

Some  commission  men  even  take  the  trouble  and  expense  of  send- 
ing an  advance  market  sheet  to  advise  their  clients  of  the  state  of  the 
market.     The  following  is  quoted  from  one  of  these  reports: 

MARKET  REPORT. 

BuflFalo,  Thursday,  August  24th,  1905. 

APPLES  AND  PEARS. 

Apples — Receipts  are  increasing,  but  the  demand  is  active  for  anything 
above  common  and  that  class  sells  also  at  much  higher  prices  than  usual. 
In  fact  so  far  apples  of  all  kinds  have  brought  more  money  than  expected. 

Red  Astrachan,  No.  1,  per  bbl 2  50@3  ifO 

Strawberry,    do    2  75@3  00 

Duchess,  do    3  00@3  50 

Sweet  Bough,  do.,  fancy   2  75(5)3  00 

Golden    Sweet,   do    2  25@2  50 

CJommon,  green,  per  bbl    1  50@2  00 

New  York  State,  fancy  1-3  bu 45@     50 

New  York  State,  fair  to  good   30@     40 

New  York  State,  per  bu 50(5)1  25 

Crab  Apples,  per  basket   15(@     i!0 
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Peabs — Some  good  pears  are  beginning  to  arrive  and  there  will  be  no 
difficulty  in  disposing  of  choice  to  fancy  around  quotations.  Bartletts  and 
other  varieties  in  dinky  measure  boxes  are  not  in  favor  in  this  market,  and 
e^)ecially  at  the  high  prices  at  which  this  rather  inferior  fruit  is  being  held. 

Pears,  Bell,  per  bbl 1  75@2  00 

Pears,  Sugar,  per  bbl  2  00@2  25 

Pears,   Bartletts,  per  bbl    3  50@4  00 

Pears,  Clapp's  F.,  per  bbl 3  00@3  25 

Pears,  Tyson,  per  bbl 2  50@2  75 

Pears,  Clapps,  F.,  8-lb.  basket  20®    25 

PEACHES.      . 

The  first  really  fancy  peaches  in  several  weeks  arrived  yesterday  from 
Michigan  and  selections  brought  the  highest  prices  in  years.  Fancy  fruit 
was  badly  wanted  and  all  of  that  class  cleaned  up  quickly.  There  were, 
however,  only  a  few  baskets  above  good  In  quality,  but  all  cleaned  up  readily 
at  much  better  prices  than  expected.  Home-grown  are  in  abundance  and 
selling  at  such  a  wide  range  that  it  is  impossible  to  quote  the  market.  The 
glut  of  early  fruit  is  the  worst  in  years  and  It  will  take  low  prices  to  move  it 

Ohio,  peck  basket    20@    30 

N.  Y.   State,   small  basket   15@    20 

N.  Y.   State,  1-3  basket   30@    40 

Michigan,  yellow,  fancy  bu 2  00@2  50 

Michigan,  white,  per  bu 1  00@1  75 

Michigan,  fair  to  good,  do   1  50@2  25 

GRAPES. 

Receipts  are  increasing  and  quality  is  greatly  improved.  The  beat  lots 
sold  readily  at  quotations,  but  there  is  quite  a  supply  of  common  stuff  still 
on  the  market. 

Moor's  Early,  8-basket  carrier    1  00@1  25 

Champion,    8-baSket    carrier    75@     85 

Niagara,   8-basket  carrier    1  25(^1  50 

Hudson  River,  pony  baskets   12@     15 

BERRIES. 

HucKLEBEBBiES — Unsalable  except  at  very  low  prices.  Offerings  are 
qu&te  heavy,  considering  the  slow  trade,  and  the  outlook  is  for  still  lower 
prices. 

Blackberries — Early  receipts  clean  up  easily  at  good  prices. 

Blackberries,  Lawtons  per  qt 10@     12 

Blackberries,  medium,  per  qt   8@      9 

Blackberries,  wild,  per  qt   10@    11 

Huckleberries,   per   quart    5@      7 

Huckleberries,  per   12-lb.   basket    40@    60 

PLUMS. 

Receipts  were  very  heavy,  dealers  being  swamped,  and  even  at  the  low 
prices  prevailing  it  was  impossible  to  clean  up  the  market  Next  week  there 
will  be  a  cry  for  plums  and  buyers  will  probably  pay  a  good  price. 

Plums,  red,  7-lb.  basket 10@    12 

Plums,  yellow,  do.,    10@    12 

Burbanks,  per  7-lb.  basket  10@    12 

Michigan,  per  7-lb.  basket   12@    15 

Niagara,   per   7-lb.   basket    12@12% 
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MELONS. 

MusKMELONS — It's  the  old  story  of  poor  quality.  The  expectation  was 
some  improvement  In  that  respect,  but  even  home-grown  has  shown  up  more 
than  usually  poor.  The  hope  is  that  next  week's  receipts  will  change  the 
general  complaint. 

Watermelons — Good  steady  trade  for  ripe,  but  there  is  only  a  moderate 
supply  of  that  quality,  and  far  more  of  the  undesirable  than  can  be  sold  at 
much  above  freight  charges. 

Muskmelons,  fancy,   ^  crate   1  50@1  75 

Muskmelons,  fair   to  good    60@1  00 

Muskmelons,  R.  F.  Stand.,  crate   6  00@5  25 

Muskmelons,  R.  F.  pony   4  00@4  50 

Muskmelons,  Ind.,  per  basket   20@     30 

Muskmelons,  H.  G.,  per  basket  40@     50 

Muskmelons,  Osage,  per  bu 1  50(951  75 

Watermelons,  large,   ^   100   22  00@25  OO 

Watermelons,   medium,   do    18  00(^20  00 

Watermelons,   small   do    14  00@16  OO 

POTATOES. 

A  slight  scarcity,  due  to  rain  at  outside  shipping  points,  caused  a 
stronger  feeling  here,  but  It  was  only  momentarily,  as  there  is  a  world  of 
potatoes  again  this  year,  and  the  market  is  plentifully  supplied  today,  with 
every  prospect  of  prices  going  lower  next  week.  Home-grown  are  of  excel- 
lent quality,  and  will  probably  supply  the  demand  In  this  section  from  now  on. 

Fancy,  per  bbl    1  75@1  80 

Fair  to  good    1  50@1  GO 

Culls  and   common    75@1  25 

Home-grown,  fancy,  per  bu 60(?z)     65 

Home-grown,  fair  to  good,  do  50^     GO 

Sweet  Potatoes — Few  offerings  of  desirable  and  inquiry  active.  Plenty 
of  common  to  fair  and  small  stuff  which  buyers  do  not  want. 

Sweet,  Virginia,  fancy,  bbl 2  25(fi)2  30 

Sweet  Virginia,  fair  to  good  1  50@1  75 

Sweet,  Jersey,  fancy,   ^-bbl 1  50@1  75 

Sweet,  Jersey,  No.  2,  %-bbl 1  00@1  25 

ONIONS. 

Little  interest  at  present;  homegrown  are  coming  in  liberally  and  sell- 
ing at  quotations.    Quality  is  only  fair  so  far. 

Onions,  Spanish,  per  crate  1  lorr? 

Onions,  Ken.,  No.  1,  per  bbl  1  40%1  50 

Onions,  do.,  No.  2   1  00@1  25 

Onions,  H.  G.,  per  bu 50@     55 

VEGETABLES. 

Beans — Very  irregular;  shipping  demand  light  and  prices  are  lower. 

CucuMBEBs — Pickles  are  wanted;  little  demand  for  large  and  supply 
liberal. 

Cabbage — Market  easier  on  steady,   increasing  receipts. 

Celery — Weak;  heavy  supply. 

Peppers — I^ower;  receipts  excessive  at  the  moment 

Eggplant — Irregular;  some  shipments  worthless  and  plenty  of  fancy  at 
low  prices. 

Squash — Liberal  receipts;  good  demand. 

Tomatoes— Market  flooded  with  red  at  easy  prices  while  pinks  are  scarce 
and  wanted  at  a  premium. 
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Beans,  yellow,  per  bushel   36®    40 

Beans,  green,  do.  do  40@    50 

Beans,  shell,  per  qt   7@      8 

Beans,  shell,  Lima,  per  qt 10@     12 

Cucumbers,  fancy,  per  bu  40®    60 

Cucumber  pickles,  per  100   12®    15 

Cauliflower,  per  doz   1  25®1  60 

Cabbage,  fancy,  per  100   2  50@3  00 

Cabbage,  small,  medium,  do  1  60®2  00 

Celery,  fancy,  per  doz SO®    35 

Celery,  fair  to  good   16®    25 

Celery,  Kalamazoo,  per  doz   10@12^ 

Eggplant,   per   dozen    25®    40 

Pq)pers,    per   bbl ; 60®    60 

Squash,  marrow,  per  bu 40®    60 

Tomatoes,  H.  G.,  8-lb.  basket   8®    10 

Tomatoes,  Acme,  per  bu 76®    00 

Tomatoes,  red,  per  bu 30®    40 

Watercress,  per  doz.  bunches   16®    20 

One  can  readily  see  the  great  value  to  the  shipper  of  such  a  re- 
port sent  from  his  commission  man  who  is  in  touch  with  the  latest 
market  conditions.  It  has  much  more  value  than  a  general  newspaper 
report.  The  brief,  forceful  notes  in  this  report  by  the  commission 
man  on  the  quality  of  produce,  should  be  eloquent  to  the  grower  who 
has  produce  to  seU. 

After  a  shipper  has  found  a  good  reliable  commission  man  in  a 
certain  market  it  generally  pays  better  to  send  to  that  man  exclusively 
rather  than  to  divide  consignments  amongst  different  merchants  in  the 
same  market. 

THE  NEW  YORK  FRUIT  EXCHANGE. 

The  most  up-to-date  fruit  selling  association  that  I  have  ever 
seen  is  the  New  York  Fruit  Exchange  which  has  its  head  office  at 
8i  Beach  St,  New  York  City. 

As  a  forwarding  and  selling  association  the  New  York  Fruit  Ex- 
change is  unique.  From  its  head  office  it  keeps  track  of  all  car  and 
ship-loads  of  fruit  from  the  time  of  loading  till  they  are  placed  in  any 
market.  By  means  of  a  blanket  rate  a  car  of  fruit  from  the  west  to 
New  York  may  be  diverted  en  route  to  Philadelphia,  Pittsburg,  St. 
Louis  or  elsewhere,  wherever  the  market  promises  best.  By  tele- 
graphic communication  it  is  known  several  days  or  a  week  beforehand 
just  when  large  consignments  of  any  fruit  may  be  expected  to  arrive 
and  bulletins  for  the  use  of  members  are  posted  accordingly. 

Small  consignments  of  fruit  are  exposed  and  sold  in  the  show 
rooms  of  the  exchange.  Large  consignments  are  sold  at  the  dock  on 
arrival.  The  fruit  is  brought  to  the  Erie  Pier  by  boat-load  or  cars, 
run  onto  ferries,  which  unload  from  ships  directly  to  the  wharf.  All 
fruit  consigned  to  the  exchange  is  received  by  its  agents  and  placed 
on  the  wharf,  and  a  few  boxes  of  each  opened  for  inspection.  If  a 
car  is  composed  of  mixed  lots,  each  lot  is  placed  by  itself,  and  given  a 
number.    All  the  fruit  consigned  for  the  day  is  placed  in  position  and 
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narrow  aisles  left  so  that  the  buyers  may  go  up  and  down  and  in- 
spect the  fruit  to  be  sold.  Often  the  whole  wharf  is  covered.  Figures 
2  and  3  show  views  of  the  Exchange's  wharf.  After  the  fruit  is  in 
position,  dock  inspectors  make  a  report  for  publication  of  the  condi- 
tion of  all  fruit  before  selling  begins.  This  obviates  complaint  after 
the  fruit  is  sold  and  gives  the  consignor  recourse  in  case  of  the  old 
trick  where  good  fruit  is  bought  for  a  song  by  reporting  that  it  had 
spoiled  in  transit.  It  also  protects  the  buyer  if  fruit  turns  out  other 
than  what  the  opened  boxes  showed.  Everything  is  sold  on  inspec- 
tion. From  the  way-bills,  the  notes  of  the  Exchange's  agents  unload- 
ing the  cars  and  the  numbers  placed  on  each  different  lot  of  fruit  on 
the  wharf,  a  selling  catalogue  is  made.  One  of  these  is  given  to  each 
buyer  as  he  enters  the  wharf.  On  these  the  buyer  may  make  his 
notes  on  what  he  wants  to  buy  and  what  he  cares  to  bid  on.  At  9  A. 
M.  a  bell  is  rung  and  the  sale,  by  auction,  of  the  entire  day's  con- 
signments begins  in  the  large  auditorium  above  the  wharf.  A  firm  of 
fruit  auctioneers  has  its  oflSce  in  the  building.  The  buyers  are  almost 
entirely  Italians. 

To  hear  the  foreign  language  used  as  the  selling  proceeds,  one 
could  almost  imagine  himself  in  sunny  Italy.  The  buyers  are  allowed 
to  call  for  consignments  they  particularly  desire.  The  bidding  on 
choice  lots  is  often  as  noisy  as  on  the  Stock  Exchange.  Clerks  are 
on  hand  who  record  in  the  printed  catalogues  the  prices  as  each  con- 
signment is  sold.  Reporters  publish  the  catalogue  and  sales  in  the 
fruit  trade  journals.  A  shipper  in  California,  who  uses  the  exchange, 
can  thus  know  the  exact  price  for  which  each  lot  in  his  consignment 
was  sold.  This  puts  the  selling  on  a  perfectly  open  basis  and  the 
shipper  does  not  need  to  depend  on  the  word  of  any  commission  man. 
This,  together  with  the  condition  report  mentioned  above,  makes  the 
Exchange  a  safe  concern  for  both  buyer  and  seller. 

COOPERATIVE  FRUIT  SHIPPING. 

Perhaps  the  greatest  aid  to  successful  fruit  production  today  is 
cooperation.  Many  small  lots  of  good  fruit  are  sacrificed  in  the 
wholesale  market  of  our  large  cities  because  they  are  lost  sight  of  in 
the  great  bulk  of  stuff  arriving.  Large  consignments  receive  con- 
sideration that  is  scarcely  worth  while  to  give  to  a  few  odd  boxes  or 
packages.  It  would  be  a  great  advantage  in  shipping  if  the  growers 
at  one  point  could  cooperate  and  send  their  fruit  not  as  small  indi- 
vidual consignments,  but  as  car  lots.  Commission  merchants  are  glad 
to  come  to  the  growert  and  buy  at  the  railroad  if  they  can  buy  from 
a  company,  society  or  exchange,  but  they  have  not  the  time  to  hunt  up 
growers  to  buy  small  lots.  An  association  of  growers  can  employ  an 
agent  to  keep  in  telegraphic  touch  with  market  prices  while  few  in- 
dividual growers  can.  An  association  can  secure  uniform  grades  of 
fruit  and  can  do  a  large  business  under  a  known  brand.  Baskets  and 
fertilizers  can  be  obtained  by  shipping  associations  at  wholesale 
prices.     Cars,  rates  and  concessions  can  be  obtained  from  the  rail- 
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roads  by  an  association  that  no  single  individual  could  hope  to  receive. 
There  are  many  successful  shipping  associations  throughout  the 
country.  Below  is  given  a  few  t)rpes  of  these  associations  or  ex- 
changes. The  following  from  "The  Fruit  Grower,"  of  St.  Joseph, 
Mo.,  September,  1906,  gives  a  type  of  association  found  successful  in 
the  west. 

WATHENA  FRUIT-GROWERS*  ASSOCIATION. 

''Early  in  1905  a  few  of  the  growers  met  and  decided  that  the  thing  to 
do  was  to  organize  a  shipping  association,  and  handle  their  own  fruit  and 
buy  their  own  supplies.  As  a  result  the  Wathena  Fruit-Growers*  Associa- 
tion was  organized,  and  the  first  year  the  new  organization  had  but  twelve 
members.  The  firms  which  had  previously  handled  the  fruit  of  the  growers 
claimed  that  the  new  association  could  not  last ;  that  farmers  could  not  mar- 
ket their  fruit  to  advantage,  and  all  sorts  of  hindrances  were  put  in  the  way 
of  the  association,  in  the  form  of  extremely  low  prices  for  fruit  packages,  and 
unwarranted  high  prices  for  fruit  at  critical  times — ^this  being  done  to  dis- 
courage the  members  of  the  association,  and  to  entice  them  away  from  their 
organization. 

The  first  year  the  organization  did  fairly  well,  but  the  members  gained 
much  in  experience.  This  year,  the  second  season  of  its  existence,  the  asso- 
ciation has  made  a  splendid  record.    The  organization  has  100  members. 

The  association  has  bought  all  the  material  needed  by  its  members,  ef- 
fecting a  considerable  saving.  For  instance,  growers  near  St.  Joseph  paid 
6  and  7  cents  apiece  for  one- third  bushel  baskets  in  which  to  ship  peaches; 
members  of  the  association  at  Wathena  paid  5  cents  for  the  same  packages. 

At  the  beginning  of  the  season  every  member  signs  a  contract  to  market 
his  fruit  through  the  association;  if  the  St  Joseph  market  offers  a  better 
price,  he  is  to  receive  the  consent  of  the  manager  before  he  can  take  his 
fruit  across  the  river.  This  consent,  however,  is  not  withheld  unless  the  as- 
sociation needs  the  fruit  to  finish  filling  a  car  which  has  been  sold. 

The  association  sells  practically  all  Its  fruit  on  track,  although  it  some- 
times happens  that  small  quantities  left  after  flllUig  cars  are  consigned  to 
reliable  firms.  After  the  manager  knows  the  price  to  be  received  for  a  car 
of  fruit,  he  makes  the  ''platform  price*'  to  the  grower  accordingly.  This 
platform  price  is  usually  about  25  cents  a  crate  less  than  the  price  the  as- 
sociation receives.  Suppose  a  carload  of  strawberries  has  been  sold  at  $1.50 
a  crate;  the  platform  price  will  be  $1.25  a  crate,  and  every  grower  who  de- 
livers fruit  which  passes  inspection  receives  a  ticket  entitling  him  to  $1.25  a 
crate,  which  can  be  collected  by  him  when  he  chooses.  The  next  day  a  car 
may  be  loaded  at  $1.75  a  crate;  then  the  platform  price  is  $1.50,  and  the 
growers  receive  credit  for  the  fruit  delivered  at  that  price  per  crate. 

When  the  strawberry  season  is  over  the  expenses  of  the  association  in 
handling  the  crop  are  deducted  from  the  25  cents  profit  retained  on  each 
crate,  and  the  remaining  sum  is  apportioned  to  the  growers  who  furnish 
strawberries,  according  to  the  original  sums  they  received  as  the  platform 
price. 

This  same  plan  has  been  followed  through  all  the  season.  This  plan 
differs  from  that  of  the  Paonia  (Col.)  Association,  for  that  association  waits 
until  the  end  of  the  season,  and  apportions  the  returns,  after  deducting  10 
per  cent  for  expensea  But  that  association  markets  the  bulk  of  its  crop  in 
oarlots  and  at  about  the  same  time  and  prices,  for  Elberta  peaches  and 
apples  comprise  the  principal  shipments.  If  this  plan  were  to  be  followed 
by  the  Wathena  Association,  the  man  who  secured  early  berries  which  sold 
for  top  prices  would  be  on  the  same  level  with  the  man  who  had  medium- 
season  fruit  when  prices  were  at  the  lowest  point.  Where  fruits  are  being 
marketed  over  a  long  period,  the  Wathena  Association  managers  believe 
their  plan  Is  the  best  that  can  be  found,  for  then  every  grower's  fruit  sells 
at  the  price  which  Is  ruling  when  his  fruit  is  ready.     The  platform  price 
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Tarlee  with  tbe  price  at  which  the  fruit  is  to  be  sold,  but  this  platform 
price  Is  the  same  for  all  berries  delivered  that  day,  so  that  while  one  car  of 
berries  may  bring  a  higher  price  than  another  car  of  the  same  grade,  all 
growers  who  delivered  fruit  that  day  are  on  the  same  basis. 

"But  suppose  a  car  of  fruit  arrives  in  bad  shaiie,  on  a  long-distance 
shipment?"  We  asked  Mr.  M.  Boeh,  president  of  the  association.  "Who 
stands  that  loss?" 

"That  loss  is  borne  from  the  fund  of  25  cents  which  is  retained  as  profit 
on  each  crate.  This  platform  price,  you  will  note,  is  the  minimnm  price, 
and  the  25  cents  retained  carries  the  expense  and  bears  the  losses  sustained 
through  the  season." 

To  show  how  this  plan  works,  the  association  marketed  7,000  cases  of 
strawberries  the  past  season,  the  crop  having  been  cut  short  by  dry  weather. 
The  bulk  of  this  fruit  sold  at  a  platform  price  of  $1.50  a  crate,  and  $1.25  a 
crate  was  the  minimum.  After  the  strawberry  season  was  over,  and  all 
expenses  had  been  paid,  the  growers  received  an  additional  apportionment 
of  an  average  of  12^  cents  a  crate,  this  being  the  sum  remaining  from  the 
25  cents  a  crate  retained  by  the  association.  This  is  a  remarkably  fine 
record,  showing  that  the  expenses  of  the  association  were  much  less  than 
10  per  cent  on  the  strawberry  deal. 

More  than  9,000  cases  of  raspberries  were  handled,  and  the  minimum 
price  was  $1.75  a  crate.  Over  15,000  crates  of  blackberries  were  sold;  the 
market  opened  at  $2  a  crate,  and  the  bulk  of  the  crop  was  sold  between 
$1.50  and  $1.25  a  crate,  the  latter  being  the  minimum.  On  the  St  Joseph 
market  where  growers  sold  to  local  shippers,  blackberries  were  selling  at  90 
cents  and  $1  a  crate,  while  the  same  fruit  was  being  marketed  through  the 
Wathena  Association  for  $1.25  net  to  the  grower.  When  one  considers  that 
about  2,000  crates  a  day  were  being  sold  by  the  members  of  the  association, 
at  an  extra  price  of  about  25  cents  a  crate,  one  can  realize  what  the  asso- 
ciation has  been  worth  to  the  growers  in  handling  the  blackberry  crop  alone. 
They  saved  ^500  a  day. 

Of  cherries  the  association  handled  810  cases,  and  703  cases  of  plums. 
At  present  peaches  and  grapes  are  being  shipped  in  great  quantities.  In  the 
ten  days  preceding  August  29  the  association  shipped  under  refrigeration  17 
carloads  of  grapes,  averaging  2,700  baskets  to  the  car,  and  6  carloads  of 
peaches.  In  two  days  4  cars  of  grapes  and  2  of  peaches  were  sent  out,  at 
profitable  prices,  which  shows  up  pretty  well  for  an  association  only  a  little 
more  than  a  year  old.  The  association  will  handle  at  least  20,000  barrels  of 
apples  of  high  quality. 

The  members  of  the  association  are  much  encouraged,  and  have  seen  the 
necessity  of  maintaining  their  organization.  Greater  quantities  of  fruit  have 
been  shipped  from  Wathena  than  ever  before  in  a  single  season,  and  at  a 
time  when  all  the  neighljoring  country  has  good  fruit  crops.  Notwithstand- 
ing the  large  crops,  however,  the  prices  received  by  the  growers  have  been 
better  than  for  many  years,  and  instead  of  feeling  discouraged,  the  members 
are  planting  increased  acreages  to  fruits.  Their  organization  has  made  the 
business  profitable,  when  without  it  they  were  considering  giving  up  the 
business. 

The  association  guarantees  its  fruit  All  fruit  is  Inspected  when  de- 
livered, and  after  that  time  the  organization  stands  behind  the  guarantee. 
In  order  to  maintain  a  good  reputation  for  its  fruit  the  members  are  urged 
to  plant  varieties  which  will  carry  to  market  in  good  order. 

The  growers  in  almost  any  community  can  organize  along  the  lines  of 
the  Wathena  Association.  Get  a  few  of  the  leading  growers  to  start  the 
association;  the  first  year  discouragements  will  be  met,  but  If  the  organiza- 
tion is  properly  managed,  the  next  year  things  will  come  easier. 

"One  thing  which  cannot  be  too  carefully  guarded  in  an  organization  of 
this  kind,"  said  the  manager,  "is  the  reputation  of  the  fruit  sent  out. 
Every  grower  must  realize  that  he  is  a  part  of  a  mutual  organization,  and 
he  must  see  to  it  that  he  does  nothing  which  will  injure  the  reputation  of 
the  association  or  his  fruit     Each  member  is  on  his  honor  to  pack  nothing 
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but  good  fruit,  and  It  Is  to  the  credit  of  the  membera  that  they  have  estab- 
lished a  high  reputation  for  their  fruit  and  their  methods. 


THE    NORTH    FORK   FRUIT-GROWERS*   ASSOCIATION. 

The  organization  which  attends  to  the  marketing  of  the  fruit  grown 
about  Paonia  is  known  by  the  above  title.  This  association  has  a  member- 
stiip  of  about  75,  and  looks  after  the  marketing  of  the  fruit  of  perhaps  25 
or  30  more  farmers. 

This  association,  like  many  others  of  that  part  of  the  country,  not  only 
looks  after  the  marketing  of  the  fruits  grown  by  the  members,  but  it  also 
handles  the  commodities  they  are  compelled  to  buy — spraying  materials, 
spray  pumps,  fruit  packages,  potato  bags,  fruit-picking  baskets,  corn  and 
other  things  which  the  members  need.  These  commodities  are  furi^9hed  to, 
members  at  cost. 

The  association  has  a  large  building  in  Paonia,  adjoining  a  railway 
siding  which  is  used  as  an  ofBce,  packing-house  and  warehouse.  In  addi- 
tion to  this  central  building  there  are  a  number  of  branch  stations,  used  as. 
packinghouses,  for  the  benefit  of  growers  Hying  near  them.  Most  of  these 
branch  houses  have  a  sidetrack,  alongside,  and  each  one  Is  in  charge  of  an 
experienced  man,  and  tBe  same  rigid  rules  as  to  grading  and  packing  fruit 
are  in  force  there  as  at  the  central  packing-house.  During  the  busy  season 
all  of  these  branch  houses  and  the  central  station  are  worked  to  their  full 
capacity. 

All  fruit  is  packed  at  the  packing-house.  Each  member  of  the  associa- 
tion has  a  number,  and  all  his  fruit  is  brought  to  the  packing-house  in  boxes 
bearing  this  number.  We  will  suppose  that  we  are  packing  Elberta  peaches. 
The  packers  are  all  expert  and  are  under  the  supervision  of  foremen  and  as- 
sistants, who  watch  carefully  to  see  that  no  inferior  fruit  is  packed.  When 
a  packer  places  a  box  of  fruit  on  the  packing  table,  the  number  of  the 
grower  on  the  box  is  noted,  and  every  package  of  fruit  put  up  from  that  lot 
bears  the  number  of  the  grower.  At  the  end  of  the  day,  when  the  fruit  is 
loaded  into  cars  we  take  an  invoice,  and  every  number  is  given  credit  for 
every  package  of  fruit  of  the  different  grades  which  is  put  up  from  his 
fruit  At  the  end  of  the  shipping  season  of  the  Elberta  peaches,  we  sum  up 
the  sales,  ascertaining  the  average  price  for  the  fruit  of  each  grade,  and 
each  member  is  paid  for  the  fruit  he  has  furnished,  less  the  commission  of 
the  association  and  cost  of  packing." 

The  sales  of  peaches  are  pro  rated  over  a  season.  In  this  way  there  is 
no  discrimination,  and  every  member  gets  credit  for  Just  the  quantity  and 
quality  of  fruit  he  furnishes.  If  his  fruit  grades  all  fancy,  he  gets  the 
benefit  of  the  quality;  while  if  his  peaches  are  of  low  grade,  then  It  has  t6 
stand  on  its  merits. 

When  a  member  brings  in  fruit  which  is  too  soft  to  ship,  and  the  as- 
flociatlon  declines  to  pack  it,  it  is  placed  in  the  boxes  of  the  man  who  grew 
it,  and  belongs  to  him.  He  can  dispose  of  it  as  he  sees  fit ;  he  can  sell  to  the 
evaporator  or  to  the  canner,  or  do  what  he  pleases  with  it. 

When  the  fruit  is  sold,  it  is  sold  by  the  association,  and  the  individual 
members  have  no  part  in  the  transaction.  It  Is  necessary,  therefore,  that  our 
organization  be  in  position  to  guarantee  the  quality  of  all  the  fruit  we  sell. 
This  cannot  be  done  unless  we  pack  the  fruit  ourselves.  It  Is  strange  how 
blind  one  becomes  when  packing  one's  own  fruit — why.  it  is  almost  I  npos- 
sible  to  see  a  wormhole  or  an  Imperfection  of  any  kind.  We  have  found  it 
best  to  have  the  fruit  packed  by  experts  who  have  no  interest  in  the  matter 
except  to  see  that  only  the  right  kind  of  fruit  is  put  into  the  different  grades. 
At  th^  end  of  the  season  our  records  show  just  how  many  boxes  of-  each- 
variety  and  grade  were  furnished  by  every  member  of  the  association,  and 
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the  returns  are  pro  rated  among  theiu.  From  the  returns  we  deduct  10  per 
cent  commission  for  handling  the  fruit,  and  also  24  cents  per  hox  for  the 
package  and  packing.  One  will  readily  understand  the  importance  of  trying 
to  grow  only  high-class  fruit,  when  it  Is  realized  that  this  charge  for  package 
and  packing  is  as  great  in  the  case  of  the  apples  which  sold  for  09  cents  a 
box  as  It  was  where  the  fniit  sold  for  $1.61  a  box. 

PENINSULA  PRODUCE  EXCHANGE. 

One  of  the  best  organized  and  managed  of  the  cooperative  selling 
associations  that  it  has  been  my  pleasure  to  look  into  is  the  Peninsula 
Produce  Exchange  of  the  Eastern  Shore  of  Maryland.  This  exchange 
operates  along  the  lines  of  the  New  York,  Philadelphia  and  Norfolk 
and  the  Baltimore,  Chesapeake  and  Atlantic  Railroads.  It  has  twenty- 
five  local  shipping  points  at  each  of  which  is  an  agent  who  inspects 
and  brands  the  grade  of  produce  and  reports  to  the  head  office  at 
Olney,  the  amounts  and  grades  of  fruit  and  truck  received.  The  gen- 
eral manager  in  the  head  office  is  in  touch  by  wire  with  prices  in  all 
the  large  markets  and  as  soon  as  the  daily  reports  of  receipts  and 
grades  are  wired  in  from  his  local  agents  is  in  a  position  to  make  his 
sales  and  place  his  consignments  where  the  demand  is  greatest.  The 
exchange  spends  over  $io,ooo  annually  in  telegrams  regarding  crops, 
markets  and  prices.  The  capital  stock  of  the  exchange  was  reported 
in  1905  at  $31,000.  This  was  owned  by  the  2500  farmers  who  sell 
through  the  exchange.  In  1905,  a  dividend  of  7%  was  declared  and 
in  1906  a  10%  dividend.  In  addition  to  this  a  surplus  was  laid  by  for 
emergencies.  The  exchange  forwards  annually  thousands  of  cars  of 
both  sweet  and  Irish  potatoes  in  addition  to  other  truck  and  fruit.  It 
is  reported  as  doing  an  annual  business  in  the  neighborhood  of 
$2,000,000. 

Cooperative  selling  associations  and  exchanges  if  properly  or- 
ganized and  managed  may  be  of  immense  value  to  the  growers  of 
truck  and  fruit  crops.  It  gives  the  small  producer  the  privilege  of 
shipping  in  car  lots,  which  today  is  the  only  economic  base  for  com- 
mercial fruit  and  truck  growing.  It  insures  the  advantages  of  a  uni- 
form grade  of  products.  Buyers  and  large  commission  firms  are  will- 
ing to  deal  with  a  company,  where  they  cannot  take  the  time  and  ex- 
pense to  hunt  up  the  produce  of  the  individual  grower.  Many  asso- 
ciations save  considerable  money  to  their  stockkholders  by  the  pur- 
chase of  baskets  and  fertilizers  at  wholesale  rates. 

Like  any  other  stock  company  the  success  of  the  enterprise  de- 
pends largely  on  the  loyalty  of  its  stockholders  and  directors.  A 
stockholder  should  not  withhold  his  produce  from  the  association 
when  he  can  get  a  few  cents  better  price  elsewhere.  In  a  season's 
business  he  would  almost  invariably  do  better  to  deal  entirely  through 
the  organized  channels  of  the  company  than  to  sell  any  of  his  stuflF 
elsewhere.  Local  jealousies  should  be  overcome  and  not  allowed  to 
impede  business.  A  good  general  manager  in  such  a  company  is  es- 
sential, and  he  should  be  paid  what  he  is  worth.  A  man  who  can  man- 
age a  million  dollar  business  successfully  and  make  it  pay  a  good  divi- 
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dend  can  command  the  salary  of  a  bank  president  and  he  should  get 
it  Farmer's  exchanges  sometimes  break  up  because  farmer  directors 
try  to  retain  a  $5,000  or  $10,000  manager  on  $1,000  or  $1,500  salary. 
These  foregoing  remarks  give  a  few  of  the  dangers  to  cooperative 
selling  companies. 

THE  PROPER  STAGE  OF  RIPENESS  FOR  PICKING  FRUIT. 

The  fruit  consumer  and  the  fruit-grower  are  usually  too  far 
apart.  Too  often  what  is  sweet,  juicy,  luscious  fruit  in  the  orchard 
and  vineyard  of  the  grower  is  on  the  table  of  the  consumer  an  over- 
ripe, pulpy  or  partially  decayed  product.  It  is  a  lamentable  fact  that 
many  of  our  finest  fruits  are  very  bad  travellers  and  present  on  ar- 
rival in  town,  a  very  unattractive  appearance.  Many  growers  do  not 
know  the  proper  time  to  pick  fruit ;  that  is,  the  stage  of  maturity  that 
puts  it  on  the  market  in  good  condition.  Very  often  one  sees  fine, 
large  pears  and  peaches  that  are  rotting  when  the  packages  are 
opened  because  the  fruit  has  been  allowed  to  get  too  ripe  on  the  tree 
before  picking.  1 

Sometimes  when  the  early  market  is  slack  there  is  a  demand  for 
immature  fruit  for  cooking  purposes.  The  first  early,  summer  apples 
may  be  profitably  picked  when  they  get  big  enough  for  cooking. 
This  will  be  while  the  seeds  are  still  white  and  before  the  fruit  shows 
much  signs  of  coloring.  The  market  is  always  looking  forward  to 
the  earliest  apples.  Dessert  and  winter  apples  should  not  be  picked 
until  well  colored.  Those  that  stay  on  the  trees  late  are  better  flav- 
ored than  those  picked  early.  Winter  apples  will  usually  keep  better 
if  allowed  to  ripen  in  the  cool  weather  of  the  fall,  though  by  this 
waiting  there  is  danger  of  heavy  windfalls.  Apples  should  not  be 
separated  from  the  twig  by  a  straight  pull  but  by  a  twist  upwards  or 
sideways.  The  ease  with  which  some  fruits  separate  from  the  twig 
by  a  nip  sideways  gives  a  good  idea  of  maturity.  With  summer 
apples  two  or  three  pickings  are  generally  made.  Pears  should  al- 
ways be  picked  from  the  tree  before  becoming  mellow  and  be  al- 
lowed to  ripen  after  storing.  The  time  at  which  the  first  full-sized 
fruits  begin  to  fall  is  the  indication  of  proper  picking  time.  Peaches 
are  picked  for  market  when  they  show  the  clear  or  bright  colors. 
They  should  not  be  pinched  to  test  maturity.  The  experienced  pick- 
er has  a  way  of  rolling  the  flat  of  his  hand  over  the  ridge  of  a  peach 
and  the  feel  means  the  same  to  him  as  grain  in  the  sack  does  to  the 
miller's  thumb.  Plums  can  be  picked  greener  than  any  other  fruit. 
With  plums,  size  is  about  all  one  needs  look  for,  as  the  fruit  seems  to 
ripen  as  well  oflF  the  tree  as  on  it.  Grapes  on  the  other  hand  should 
never  be  picked  from  the  vine  till  fully  ripe  and  sweet,  for  they  will 
not  develop  sugar  and  ripen  after  they  are  picked.  I  have  known  un- 
principled growers  to  spoil  the  market  for  white  grapes  by  shipping 
Niagaras  before  they  had  become  ripe  and  sweet.  Tasting  is  the  sure 
test  with  grapes.  Cherries  are  picked  with  the  stems  on,  as  soon  as 
they  are  big  enough,  and  they  always  have  the  color  with  the  size. 
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A  day,  or  even  a  few  hours  too  long  on  the  tree  may  mean  the  loss  of 
the  whole  cherry  crop  by  brown  rot.  Color  is  the  shipper's  test  with 
strawberries.  Raspberries  may  be  picked  as  soon  as  they  will  sepa- 
rate from  the  receptacle. 


PICKING  AND  PACKING  APPLES. 

All  handling  of  the  apple  crop  should  be  done  with  the  idea  of 
bruising  the  fruit  as  little  as  possible.  In  all  apples  of  good  quality  a 
bruised  specimen  soon  becomes  a  rotten  one.  Apples  should  be  picked 
into  bags  or  padded  baskets  and  carefully  rolled  from  these  into  the 
barrels  or  onto  the  sorting  table.  A  very  handy  picking  bag  is  made 
by  placing  a  pebble  in  a  corner  of  a  grain  sack  and  tying  the  corner 
by  means  of  the  pebble  to  one  side  of  the  mouth  of  the  bag.  This 
makes  the  bag  into  a  loop,  which  may  be  hung  over  the  neck  of  the 
picker.  The  mouth  of  the  bag  comes  to  the  front  and  is  held  open  by 
passing  a  stiff  bent  wire  under  the  hem.  This  kind  of  picking  bag 
leaves  both  hands  of  the  worker  free  for  picking.     Figure  4,  showing 


Fig.  4 — Packing  Apples  at  ttie  Maryland  Experiment  Station. 

the  picking  of  experimental  apples  at  the  Experiment  Station  orchard, 
shows  one  of  these  bags  in  use. 

In  commercial  orcharding  it  is  generally  most  economical  to 
have  picking  and  packing  work  going  on  concurrently.  This  saves 
putting  the  apples  on  the  giiound  and  having  to  handle  them 
again.    A  gang  of  pickers  will  empty  their  picking  bags  and  baskets 
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directly  onto  a  portable  sorting  table  placed  between  the  rows  on 
which  they  are  working.  This  table  is  placed  on  low  truck  wheels  and 
has  a  single  whiffletree  so  that  a  horse  can  mcrve  it  to  any  desired 
point  as  work  proceeds.  A  cut  of  this  kind  of  sorting  table  is  shown 
in  Figure  5.     It  should  be  made  large  enough  to  hold  not  less  than 


Fig. 


Portable  Sorting  Table. 


two  barrels  of  fruit.  The  rear  bolster  is  higher  than  that  at  the  open 
end  so  that  culls  can  be  rolled  out.  A  long,  heavy  plank  is  placed  on 
the  ground  on  each  side  of  this  table  on  which  the  barrels  are  set  for 
filling.  The  sorters  pick  the  apples  from  the  table  into  padded  wicker 
baskets,  which  have  low  or  folding  handles,  which  permit  of  their  be- 
ing placed  down  into  the  barrel  before  being  dumped.  Apples  would 
be  greatly  injured  if  dumped  from  the  mouth  to  the  bottom  of  the 
barrel.  The  fruit  is  sorted  into  two  grades,  firsts  and  seconds.  In 
sorting  exclude  all  fruits  that  are  ripe,  for  if  a  fruit  is  ripe  at  pack- 
ing time  it  will  soon  decay  and  spoil  its  neighbors.  Fruits  that  are 
too  green  or  poorly  colored  should  be  left  out  as  they  are  always  of  in- 
ferior texture  and  flavor.  Undersized,  diseased,  wormy,  bruised  or 
misshapen  specimens  should  of  course  go  as  culls.  The  culls  are  al- 
lowed to  roll  into  a  pile  from  the  lower  end  of  the  grading  table. 

The  first  apples  placed  in  the  bottom  of  the  barrel  should  be 
"faced/'  that  is  placed  with  the  stem  end  down.  If  the  facing  is  well 
done,  the  barrel  will  on  being  opened  appear  as  in  Figure  6.  If  the 
stems  are  long  they  should  be  removed  from  this  face  layer  so  as  not  to 
cut  into  the  skin  as  they  are  pressed  against  the  head  of  the  barrel. 
There  is  a  small  pair  of  nippers   made   that  will  do   this  work   very 
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quickly  without  injuring  the  apples.  A  nice  effect  may  be  made  by 
"quartering"  the  second  layer,  that  is  turning  the  bright  check  so  that 
it  will  show  through  between  the  apples  of  the  face  layer  when  the 
barrel  is  opened.  It  takes  but  little  extra  time  of  an  expert  packer  to 
do  this  and  the  better  general  appearance  of  the  barrel  on  being 
opened  is  well  worth  the  little  extra  trouble.  The  barrel  should  be 
filled  up  with  just  the  same  kind  of  fruit  as  is  used  for  the  facing.  It 
never  pays  to  put  anything  but  good  fruit  into  a  package.  As  the 
filling  proceeds  the  barrel  should  be  "racked"  that  is  rocked  vigorous- 
ly back  and  forth  on  the  plank.  This  settles  the  fruit  into  the  crevices 
and  insures  a  tight  barrel  when  it  is  headed.  "Racking"  cannot  be  well 
done  on  the  ground  without  the  plank  and  the  plank  also  keeps  the 
heads  clean  and  fresh  from  branding  and  labeling.     Several  barrels 


Pig.  6 — ^The  Top  of  a  Well-Packed  Barrel  of  Apples  as  It  Opens  up  In  the  Market 

may  be  put  on  a  long  plank  and  the  number  of  barrels  necessary  used 
for  the  second  grade.  The  first  grade,  or  No.  i,  includes  all  apples 
that  are  of  proper  size  for  the  variety,  of  good  color,  free  from  in- 
sects, rot,  blemishes  and  bruises.  The  second  grade,  or  No.  2,  includes 
apples  which  are  too  small  to  go  in  the  first  grade,  but  are  sound  and 
reasonably  free  from  insects  and  blemishes. 

The  following  rules  define  the  grades  of  apples  as  set  down  by 
the  National  Apple  Shippers  Association. 

"Requirements  for  No.  1  Apples — The  standard  for  size  for  No.  1  ap- 
ples shall  not  be  less  than  2-^  inches  in  diameter,  and  shall  include  such 
varieties  as  the  Ben  Davis,  Willow  Twig,  Baldwin,  Greening,  and  other  va- 
rieties kindred  in  size.  The  standard  for  such  varieties  as  Romanite,  Rus- 
sett.  W^inesap,  Jonathan.  Missouri  Pippin,  and  other  varieties  kindred  in 
size,  shall  not  be   less  than  2-%    Inches.     No.  1  apples   shall  be   at  time  of 
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packing  practically  free  from  the  action  of  worms,  defacement  of  surface, 
or  breaking  of  skin ;  shall  be  handpicked  from  the  tree,  a  bright  and  normal 
color,  and  shapely  form. 

Requirements  for  No.  2  Apples —  No.  2  apples  shall  be  hand-picked  from 
the  tree;  shall  not  be  smaller  than  2V4  inches  in  diameter.  The  sivin  must 
not  be  broken  or  the  apple  bruised.  This  grade  must  be  faced  and  packed 
with  as  much  care  as  No.  1  fruit" 

Figure  8  shows  a  clean,  even  grade  of  apples  as  taken  from  a 
well-packed  barrel  of  apples.  Figure  g  shows  selections  made  from  a 
barrel  of  apples  fraudulently  packed. 
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Fig.  8 — Specimens  from  an  Honestly-Packed  Barrel  of  Apples. 
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Fig.  9 — Specimens  from  a  Fraudulently-Packed   Barrel  of  AppWs. 

When  ready  for  heading  the  fruit  should  stand  as  evenly  as  pos- 
sible at  about  J^  to  %  inches  above  the  chime  of  the  barrel.  A  cor- 
rugated paper  cap  or  excelsior  cushion  should  be  placed  on,  the  head 
laid  and  the  press  applied.  Figure  7  shows  a  barrel  with  the  screw 
press  in  position  ready  for  driving  down  the  head.  Just  beneath  the 
head  may  be  seen  the  excelsior  cushion.  After  a  little  experience  a 
handy  man  learns  lots  of  little  knacks  about  heading  up  fruit.  One 
of  these  is  driving  down  the  hoops  before  the  press  brings  the  head 
entirely  down  to  its  goove  in  the  staves.  This  brings  the  head  in 
place  with  a  satisfactory  snap  that  retains  it  before  a  nail  is  driven. 
The  press  is  now  taken  off  and  the  hoops  driven  down  tight  and  nailed 
in  a  slanting  manner  so  that  the  ends  of  the  nails  catch  and  hold  the 
head.  For  export  shipping  it  is  safer  to  nail  a  couple  of  pieces  of 
hoops  inside  of  the  chime  as  head  lining.  The  middle  hoops  are  now 
driven  down  and  each  nailed  with  three  nails.  When  headed  up  in 
this  way  the  fruit  in  the  barrel  will  be  tight  so  that  it  will  not  rattle 
on  being  hauled  or  moved  about.  Any  barrel  in  which  the  fruit  is 
heard  to  rattle  has  not  been  racked  and  pressed  sufficiently  in  packing. 
The  fruit  becomes  bruised  and  rotten  in  transportation  and  the  barrel 
is  known  as  a  "slack."  Every  shipper  knows  how  these  slacks  reduce 
the  profit  of  the  shipment. 


234 


MARYLAND  AGRICULTURAL   EXPERIMENT   STATION. 


Fig.   7 — Pqttlng  the  Head   In   Place.      (Note  the  Press  and   the   Cushion   Just  Under 
the  Barrel  Head  at  the  Right.) 

Some  growers  use  fancy  paper  covers,  which  gives  the  fruit  a 
dainty  appearance  on  being  opened.  Figures  lo  and  1 1  show  the  fancy 
covers  in  use.  In  Figure  ii  a  paper  cap  is  shown  just  beneath  the 
cover.  Figure  12  shows  a  corrugated  paper  cap,  which  is  very  use- 
ful in  protecting  the  fruit  from  bruising  while  being  pressed.  This 
corrugated  cap  or  the  excelsior  cushion  should  always  be  used  in 
packing  apples  for  export. 

In  Canada  wonderful  advancement  has  been  made  in  apple  ship- 
ping and  the  securing  of  the  best  export  trade  by  the  passing  of  a 
penalty  law  for  careless  or  fraudulent  packing.  This  law  requires 
that  all  fruit  packages  shall  be  branded  with  the  name  and  address  of 
the  grower,  and  give  the  name  of  the  variety  and  the  grade  of  the 
fruit.  The  law  fixes  a  standard  grade.  The  law  provides  for  a  regu- 
lar system  of  inspection  and  provides  for  fine  for  neglect  to  conform 
to  the  requirements. 
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Pigs.  10  to  12 — Fancy  Paper  Used  In  Trimming  Barrels  of  Fancy  Apples— 

Wlnesaps  in  this  Case.     In  the  Lower  Figure  is  shown  the  Corrugated 

Cap,  the  Best  Thing  for  Putting  in  the  Heads  at  Time  of  Packing. 
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BOX  PACKING  OF  APPLES. 

The  bulk  of  apples  handled  in  the  market  still  comes  in  barrels, 
but  the  first-class  apples  that  bring  the  fancy  prices  are  handled  in 
boxes.  The  trade  in  fancy  apples  is  increasing  annually.  The  barrel 
is  too  rough  a  package  for  a  first-class  fruit  and  is  much  too  large. 
Many  people  who  would  not  think  of  purchasing  so  large  a  package 
as  a  barrel  of  apples  would  gladly  buy  a  box  of  them.  One  good  box 
of  apples  is  but  the  first  of  a  long  line  that  will  follow.  Last  year  our 
apples  at  the  Experiment  Station  were  very  conveniently  marketed  in 
40-pound  boxes  and  sold  for  $1.25  a  piece.  Hood  River  Apples  is  a 
brand  that  is  found  in  the  market  wherever  high-quality  apples  are 
(palled  for.    This  brand  is  not  yet  a  decade  old,  but  its  demand  in  the 


Fig.  13 — A  Good  Pack  of  Apples. 

market  has  been  phenomenal.  This  year  I  saw  two-layer  cases  con- 
taining 40  apples  selling  for  $1.30,  nearly  4  cents  per  fruit.  This, 
almost  rivals  the  price  of  oranges. 

A  Western  Maryland  grower  is  putting  apples  up  in  boxes  and 
finds  that  the  cost  of  3  boxes  and  one  barrel  are  about  the  same,  and 
by  wrapping  the  apples  in  paper  he  finds  that  one  barrel  will  fill  four 
boxes.  These  apples  sold  for  the  same  price  per  box  as  could  be  got- 
ten for  a  barrel,  thus  giving  a  fine  profit  for  the  small  extra  expense. 

The  specifications  for  these  boxes  were  obtained  from  the  Divi- 
sion of  Pomology  of  the  United  States  Department  of  Agriculture 
and  are  as  follows:  White  pine  heads  ii^-in.xQ-inx^^-in.  dressed  on 
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both  sides.  Sides  one  piece  I9j4-in.x9-in.xj4-5n.  smooth  sawed  and 
dresse^  on  one  side.  Top  and  bottom  each  in  two  pieces  19^-in.x 
5j4in.xJ4-in.  smooth  sawed  and  dressed  on  one  side.  The  cleats  for 
putting  on  top,  iij4-in.x^-in.x^in.  For  express  shipments  where 
the  boxes  would  not  be  cleated  in  as  they  are  in  car  lots,  I  would 
advise  using  j4-in.  instead  of  ^-in.  for  heads  and  J^-in.  instead  of 
J4-in.  stuff  for  sides,  bottoms  and  tops. 

Figure  13  shows  a  box  of  select  apples  properly  graded  and 
packed.  Each  fruit  is  perfect  and  is  packed  in  layers  so  that  every 
fruit  fits  into  its  place.  Being  a  much  smaller  package  than  a  barrel 
the  box  does  not  need  much  pressing  especially  since  every  fruit  is 
fitted  in  place  by  hand.  When  the  box  is  filled  the  apples  of  the  top 
layer  should  stand  slightly  above  the  edge,  of  the  box.  One  end  of  the 
cover  is  nailed  and  the  other  pressed  doWn  and  sprung  in  slightly  for 
nailing.  This  gives  a  slight  bilge  to  the  box,  which  hcflds  the  fruit 
firm.  Cleats  are  nailed  on  each  end  of  the  top  to  make  the  cOver  se- 
cure and  to  facilitate  the  p^^sage  of  air  when  the  box  is  stored  in  car 
or  on  shipboard.  For  long  viistance  shipping  the  boxes  should  be 
cleated  in  firmly  to  avoid  shifting  and  bruising  of  the  fruit. 

Figure  15  shows  a  load  of  50  barrels  of  Western  Maryland 
apples  .being  hauled  to  shipping  depot  by  traction  engine. 

SHIPPING  PEARS. 

Pears,  especially  winter  varieties,  used  to  be  quite  largely  shipped 
in  barrels  like  apples.  One  sometimes  sees  them  in  market  today  in 
barrels.  Pears  of  fine  quality  like  Bartlett  are  shipped  in  boxes  or  in 
^-bu.  Delaware  baskets.  Unfortunately  of  late  years,  owing  to  the 
ravages  of  blight,  pear  growing  has  greatly*  decreased  and  many  of  the 
finest  varieties  have  disappeared  from  the  market.  KieflFers  are  able 
to  take  care  of  themselves  in  almost  every  package,  but  bring  best  re- 
turns when  neatly  put  up  in  box  form. 

PACKING  AND  SHIPPING  PEACHES. 

Peaches  were  formerly  shipped  in  what  was  generally  known  as 
the  Delaware  basket.  Now  the  best  peaches  go  to  market  in  the  six- 
basket  carriers.  See  Figure  16.  This  is  a  neat  slat  carrier,  somewhat 
like  a  berry  crate  containing  six  veneer  baskets,  holding  about  a  half- 
peck  each.  Figure  17  shows  one  of  the  six  baskets  packed  with  peaches. 
This  package  carries  the  tenderest  peaches  to  market  in  good  condi- 
tion and  as  they  look  well  on  arrival  they  usually  sell  for  the  top 
price.  This  package  is  to  be  recommended  for  shipping  all  first-class 
fruit.  It  is  too  expensive  a  package  to  be  used  for  any  but  the  first 
grade  of  fruit.  Probably  no  better  fruit  package  for  fine  fruit  has 
ever  been  introduced  than  the  six-basket  carrier.  It  can  be  used  for 
plums  or  grapes  or  any  hi^h-class  fruit  and  always  carries  it  in  good 
condition  and  shows  it  oflF  to  best  advantage  in  market.  Figure  18 
shows  one  of  the  trays  of  the  carrier  used  effectively  for  marketing 
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Fig.  16 — A  Six-Basket  Carrier  of  Peaches. 


Fig.   17 — A  Basket  Packed  With   Peaclies. 
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Seckel  pears.  It  is  no  uncommon  sight  in  our  large  markets  to  see 
fine  peaches  in  these  cases  selling  as  high  as  $3.50  per  case.  Any  one 
will  admit  that  that  is  a  pretty  good  price  for  three-quarters  of  a  bush- 
el of  peaches.  The  dignity  of  this  fine  package  should  be  maintained 
and  it  should  never  be  degraded  by  carrying  anything  but  No.  i  fruit. 
All  general-crop  stuff  is  best  handled  in  the  round  peach  basket. 
The  large  bushel  basket  is  not  a  suitable  package  for  fine  fruit  like 
peaches.  It  does  not  permit  of  good  packing  and  the  large  bulk 
crushes  the  tender  fruit  and  renders  it  unsightly. 


Fig.   18 — Seckel  1   Pears,   with   Veneer   Basket. 

The  grader  pictured  in  Figure  i  is  a  great  labor-saver  in  grad- 
ing peaches.  It  separates  the  fruit  perfectly  as  regards  size  into  three 
grades.  The  sorting  table,  pictured  in  Figure  19,  is  of  great  assist- 
ance in  packing  peaches.  It  is  separated  into  shallow  compartments 
that  will  hold  about  two  bushels  of  fruit.  The  side  at  which  the 
packer  stands  has  a  narrow  shelf  on  which  the  veneer  trays  are  placed 
while  being  filled.  In  the  bottom  of  the  compartment  is  a  canvas, 
which  is  tacked  to  the  upper  edge  opposite  the  sorter.  This  keeps  the 
fruit  from  bruising  and  facilitates  the  worker's  movements  in  draw- 
ing the  fruit  towards  the  trays.  In  the  veneer  trays  or  baskets  each 
fruit  is  fitted  into  place.  Unless  the  grade  is  extra  large  it  holds 
two  layers.  The  table,  as  will  be  seen,  is  constructed  in  sections  which 
alternate  so  that  fruit  may  be  dumped  on  the  table  from  either  side 
and  the  trays  carried  off  handily  when  filled. 
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Fig.  10 — ^A  Sorting  Table  for  Packing  Peaches. 

Figure  20  shows  a  handy  picking  basket  for  peaches.  As  will  be 
seen  it  is  made  from  an  ordinary  Delaware  basket.  The  strap  goes 
over  the  shoulder  of  the  picker  and  leaves  both  hands  free  for  gath- 
ering the  fruit.  When  filled  the  basket  is  easily  dumped  by  unhook- 
ing the  snap. 


Fig.  20 — ^A  Handy  Picking  Basket  for  Peaches. 
MARKETING  PLUMS. 

This  being  a  special  peach  State,  plums  are  not  grown  in  very 
great  quantities.  Native  American  plums  are  often  found  on  sale  lo- 
cally, but  are  seldom  seen  in  large  city  markets.  With  the  advent  of 
the  Japanese  plums  and  their  hybrids,  which  seem  to  be  much  at 
home  here,  plum  growing  has  been  on  the  increase.  As  small  bas- 
kets are  required  by  present  markets,  one  often  sees  Japanese  plums 
for  sale  in  crates  like  strawberries.  Some  growers  in  this  state  have 
marketed  plums  very  successfully  in  this  way,  a  package  of  which  is 
shown  in  Figure  21. 
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V\g,  21 — ^A  Crate  of  Plums. 


Fig.  22 — The  Kind  of  Strawberries  That  Sell. 


MARKETING  FRUIT  AND  TRUCK   CROPS.  243 

MARKETING  BERRIES. 

Berries  are  of  course  picked  in  the  veneer  quart  basket,  but  there 
has  been  considerable  variation  in  time  past  as  to  the  size  of  crates 
used.  Before  the  advent  of  the  gift  package  it  was  the  practice  of 
express  companies  to  return  crates  free.  Large  crates  were  then  used 
that  would  hold  48  to  60  quarts.  Now  the  market  wants  only  24  and 
32  quart  basket  carriers  and  .whenever  a  large  crate  is  used  it  seldom 
brings  first-class  returns  to  the  shipper.  Besides  not  carrying  the 
berries  well,  the  large  crate  holds  too  great  a  quantity  of  perishable 
fruit  for  a  retail  grocer  to  handle  at  one  time,  while  in  the  season  he 
might  handle  many  of  the  24-quart  carriers.  It  need  hardly  be  said 
that  all  fruit  packages  sent  to.  market  should  be  clean  and  neat,  yet 
one  often  sees,  in  our  large  markets,  good  fruit  begging  for  a  pur- 
chaser because  it  is  packed  in  baskets  covered  with  dust,  hayseeds 
and  cobwebs.  These  may  appear  to  be  trifling  things,  but  with  goods 
sold  almost  entirely  on  their  appearance  they  mean  all  the  difference 
between  success  and  failure.  If  baskets  or  packages  are  carried  over 
from  one  year  to  the  next  they  should  be  stored  away  that  they  may 
come  out  in  a  fresh,  clean  condition.  It  does  not  pay  to  grade  straw- 
berries except  in  picking  them.  It  is  fruit  like  that  in  Figure  22  that 
brings  the  best  prices.  It  is  important  that  the  grower  use  varieties 
that  will  produce  maximum  crops  of  large,  firm,  well-colored  berries. 
Pickers  should  be  instructed  not  to  pick  small  defective  or  over-ripe 
fruits.    These  always  give  less  trouble  when  left  on  the  vines. 

One  of  the  greatest  drawbacks  to  successful  marketing  of  straw- 
berries is  the  failure  of  some  growers  to  mulch  their  plants.  In 
southern  regions  mulching  may  not  be  considered  necessary  to  pro- 
tect the  plant  from  cold,  but  it  is  always  advisable  to  mulch  to  keep 
the  fruit  clean.  Sandy,  gritty  berries  are  an  abomination  to  the  eater 
and  usually  a  drug  on  the  hands  of  the  seller.  I  was  told  by  some 
wholesale  commission  men  that  they  would  never  allow  their  buyers 
to  go  into  strawberry  regions  where  growers  did  not  make  a  practice 
of  mulching  their  beds. 

PACKING  AND  MARKETING  GRAPES. 

Grapes  are  not  as  often  seen  in  the  local  markets  of  this  state  as 
they  should  be.  Very  small  quantities  are  grown  and  shipped,  and 
what  are  used  locally  come  almost  entirely  from  the  north.  Grape 
growing  in  Maryland  has  decreased  largely  on  account  of  the  rotting 
of  the  fruit  just  before  picking  time.  This  trouble,  however,  is  pre- 
ventable, and  our  soil  and  climate  are  capable  of  producing  large 
crops  of  fine  grapes.  Owing  to  careful  spraying  at  this  Experiment 
Station  we  had  not  over  5%  of  rot  this  year  (1906)  in  our  whole 
vineyard  of  many  varieties.  It  is  well  known,  too,  that  the  growing 
season  of  1906  was  very  hot  and  wet;  just  the  conditions  most  favor- 
able for  the  development  of  rots  and  all  kinds  of  fungous  diseases. 
In  spite  of  these  most  unfavorable  conditions  we  were  able  to  ma- 
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ture  a  fine  crop  of  grapes.  Some  early  varieties  are  not  much  subject 
to  rot  and  are  especially  adapted  for  growing  in  this  State  as  they 
would  supply  the  market  before  the  northern  grapes  were  ripe. 

Experience  has  shown  that  grapes  are  most  profitably  marketed 
in  small,  rather  than  in  large  baskets.  The  3-lb.  basket  pictured  in 
Figure  23,  was  bought  on  the  open  market  for  30  cts.,  10  cts.  per  lb. 
A  price  of  this  kind  ought  certainly  to  encourage  more  extensive 
vineyard  work. 


Fig.  23 — A  3-lb.  Basket  of  Grapes,  Bought  on  the  Open  Market. 

MARKETING  TRUCK  CROPS. 

Truck  growing  is  a  modern  horticultural  outgrowth  due  to  im- 
proved facilities  for  rapid  transportation.  Before  the  advent  of  ex- 
tensive steam  navigation  and  the  present  great  extension  of  railroads 
each  city  and  town  depended  for  its  supply  of  vegetables  on  its  un- 
mediate  surrounding  country.  Today  the  most  distant  states  in  the 
the  Union  are  sending  truck  by  boat  and  train  load  to  the  great  north- 
ern centres  of  population. 

WHITE  OR  IRISH  POTATOES. 

Bulk  or  winter  potatoes  usually  go  to  market  in  barrels,  topped 
off  with  a  burlap  cover  as  in  Figure  24.  There  is  always  a  regular 
trade  in  this  staple  article  of  consumption.  Grading  is  as  necessary 
with  potatoes  as  with  apples.    The  little  potatoes  though  they  fill  up 
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the  chinks  and  corners  detract  very  much  from  the  appearance  of  the 
product  and  should  always  be  left  at  home.  Figure  25  shows  an  even 
grade  taken  from  a  well-packed  barrel.  Figure  26  shows  the  irregu- 
lar tubers  we  too  often  find.  Good  potatoes  should  be  smooth,  free 
from  knobs  or  second  growths  and  should  have  shallow  eyes.  Va- 
rieties should  not  be  mixed  in  the  same  barrel  or  package.  It  hurts 
their  sale  to  have  long  potatoes  mixed  with  round  ones. 


Fig.  24 — A  Barrel  of  Winter  Potatoes. 

The  earliest  new  potatoes  in  the  market  are  always  sure  of  a 
ready  sale  at  tip-top  prices.  There  is  nothing  that  gives  the  trucker 
more  pride,  and  profit,  too,  than  to  beat  his  neighbor  into  the  market 
with  early  potatoes.  At  that  time  potatoes  are  potatoes  and  do  not 
retail  by  the  barrel,  but  by  the  peck  and  half-peck.  Such  potatoes 
have  to  be  handled  carefully  and  are  usually  shipped  in  the  1-3  barrel 
veneer  basket.  See  Figure  27.  Care  should  be  taken  not  to  break  the 
tender  skin  more  than  possible  so  as  to  avoid  the  ragged  appearance 
seen  in  some  new  potatoes  when  exposed  in  the  market. 

Figure  28  shows  a  good  basket  of  early  potatoes. 
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Though  coming  out  of  the  soil  there  are  few  vegetables  or  even 
fruits  that  are  more  perishable  than  are  sweet  potatoes.  They  re- 
quire the  most  careful  handling  and  treatment  to  arrive  in  market  in 
good  salable  condition.  In  the  first  place,  being  a  southern  plant, 
the  sweet  potato  is  very  susceptible  to  frost  or  cold  weather.  For 
this  reason  **sweets"  should  be  dug  before  the  vines  become  frozen 
The  first  light  frost  that  just  tips  the  outer  leaves  is  a  good  sign  that 
the  time  for  sweet  potato  harvesting  has  arrived.  Many  people  claim 
that  the  freezing  of  the  vines  injures  the  quality  of  the  potato  and 
also  causes  them  to  rot.  A  very  easy  method  of  harvesting  is  to  plow 
out  the  rows  using  a  revolving  coulter  to  cut  the  vines. 

The  potatoes  may  be  sorted  as  they  are  picked  up  or  hauled  in 
bulk  to  cellars  where  they  may  be  graded  later  when  they  are  cured 
and  the  market  is  right.  Whatever  method  of  harvesting  is  used  care 
should  be  taken  to  handle  the  potatoes  as  little  as  possible  so  as  to 
avoid  unnecessary  bruising.  They  should  never  be  thrown  into 
wagons,  but  picked  into  baskets  and  these  dumped  by  a  careful  sliding 
movement  so  as  not  to  scar  or  bruise  the  potatoes.     Use  padded  bas- 


Fig.  25 — Uniform  Potatoes  Desirable  for  Shipment. 


Fig.  26— A   Mixed  Lot  of  PoUtoes  Undesirable  for  Market. 

kets  to  avoid  abrasion.  A  potato  that  is  cut,  broken  or  bruised  when 
it  is  dug  almost  invariably  rots  unless  used  for  immediate  consump- 
tion. Potatoes  wanted  for  storage  should  be  kiln-dried.  This  is 
usually  done  by  placing  them,  in  not  too  large  quantities,  in  cellars 
provided  with  slatted  bins.  Pipes,  flues  or  a  small  stove  may  be  used 
to  dry  off  the  roots.  For  the  first  few  days  the  temperature  should  be 
carefully  kept  at  about  go  degrees  Fahr.,  ventilating  when  necessary. 
During  a  period  of  two  weeks  the  temperature  is  gradually  lowered 
to  6o  degrees  Fahr.  when  the  fires  may  be  extinguished.  This  treat- 
ment is  found  to  produce  a  sort  of  ripening  process  in  the  potatoes 
and  after  this  they  show  very  little  injury  from  handling.  In  the 
South  sweet  potatoes  are  successfully  stored  by  being  piled  in  conical 
heaps  and  covered  with  com  stalks  or  pine  straw.  When  cold  weather 
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Fig.  27 — The  1-3  Barrel  Veneer  Basket  for  Sweet  Potatoes. 


Fig.  28 — A  Good  Basket  of  Early  Potatoes. 
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approaches  a  cover  of  a  few  inches  of  earth  is  thrown  upon  the 
sUdks  or  straw.  If  undisturbed,  this  covering  will  usually  keep  the 
potatoes  till  well  on  into  spring. 

GRADING  SWEET  POTATOES. 

Sweet  Potatoes  for  the  best  markets  should  always  be  graded. 
All  over-sized  roots,  the  thin  ones,  the  rough,  misshapen  ones  and  the 
"elbows"  should  be  used  for  stock  food  or  sent  to  starch  factories. 
What  the  market  wants  is  a  smooth  root  of  a  clear  orange  color  and 
of  about  2  to  2J/2  inches  in  diameter  and  roundish  rather  than  long. 
Figure  29  shows  a  good  sample  of  marketable  sweet  potatoes.     The 


Fig.  29 — ^A  Desirable  Type  of  Sweet  Potatoes  for  Market. 

usual  shipping  package  for  sweet  potatoes  is  the  burlap-covered  bar- 
rel that  is  used  for  Irish  potatoes.  See  Figure  24.  The  1-3  barrel 
veneer  basket,  see  Figure  27,  is  a  neater  and  better  package  for  first- 
class,  well-graded  "sweets"  and  usually  brings  fancy  prices.  The 
most  careful  shippers  of  sweet  potatoes  are  now  using  paper  liners 
for  the  baskets.  The  liners  keep  the  potatoes  clean  and  free  from 
dust  and  protect  from  any  sudden  drop  in  temperature  during  ship- 
ment. These  liners  are  made  and  sold  quite  cheaply  by  many  paper 
manufacturing  companies.    The  liner  is  made  and  cut  so  as  to  neatly 
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fit  the  sides  of  the  hamper  and  has  a  circular  top  that  fits  in  snugly 
under  the  wooden  cover.  When  opened  this  makes,  with  good  stock, 
a  very  salable  product. 

LETTUCE. 

Lettuce  is  one  of  the  most  profitable  truck  crops.  There  seems 
to  be  an  almost  unlimited  demand  in  winter  for  good,  fresh  head  let- 
tuce. The  loose  sorts  do  not  seem  to  be  wanted  in  most  markets. 
The  best  shipping  carrier  for  lettuce  is  the  veneer  basket.  As  lettuce 
is  light  in  weight  compared  with  most  truck  the  J4 -barrel  size  of  bas- 


Plg.  80 — ^A  Basket  of  Head  Lettuce,  Properly  Packed. 

ket  seems  to  be  most  in  favor.    Figure  30  shows  a  well-packed  basket 
of  head  lettuce  with  cover  removed. 

CUCUMBERS. 

Cucumbers  being  heavier  than  lettuce  are  shipped  in  1-3  barrel 
veneer  baskets.  Figure  31  shows  a  basket  ready  for  heading  up.  The 
cucumbers,  as  will  be  seen,  are  not  placed  in  the  basket  indiscrimi- 
nately but  are  arranged  by  hand  so  as  to  fit  closely  and  to  leave  a  flat 
surface  on  top  for  the  placing  of  the  cover.  Of  course  here,  as  else- 
where, grading  is  necessary  and  the  more  uniform  the  package  the 
better  the  sale. 

LIMA.S,  SNAP  BEANS  AND  PEAS. 

Limas,  snap  beans  and  peas  are  best  handled  in  the  veneer  bas- 
ket, 1-3  barrel  size.  Figure  32  shows  such  a  basket  of  limas  opened. 
As  this  sort  of  truck   loses  moisture   rapidly  in  shipping,  the  basket 
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Fig.  31 — A  Basket  of  Cucumbers  Ready  for  Heading  Up. 
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should  be  well  packed  and  filled  before  the  covers  are  placed  on. 
There  is  always  more  or  less  shrinkage  and  if  a  basket  is  not  full  on 
being  opened  it  does  not  find  ready  sale.  Truck  of  this  kind  should 
be  placed  on  sale  as  soon  as  possible  after  leaving  the  field. 


PACKING  AND  MARKETING  CANTALOUPES. 

Scarcely  any  branch  of  horticultural  work  has  increased  of  late 
years  like  the  growing  of  cantaloupes.  All  markets  handle  them  and 
are  glad  to  extend  their  season  by  getting  early  and  late  supplies 
from  all  sections  of  the  country.  Many  varieties  of  melons  and  canta- 
loupes were  formerly  seen  in  our  markets  but  present  requirements 
have  banished  almost  all  but  the  Netted  Gem  or  as  it  is  popularly 
known  today,  the  Rocky  Ford.  This  cantaloupe  besides  possessing  the 
finest  texture  and  highest  flavor  is  almost  round  and  is  thus  easily 


Fig.  34 — A  Cantaloupe  Packing  Shed. 

packed.  Recent  seed  selection  in  this  strain  has  produced  a  very  fine 
fruit,  heavily  netted,  regular  in  form  and  weighing  about  i  lb.  each. 
They  are  put  up  in  crates  as  in  Figure  23*  holding  3x3x5 — 45  fruits. 
In  packing  cantaloupes  they  should  be  graded  as  to  size.  The  fruits 
are  placed  in  the  case  so  that  the  ribs  of  the  fruit  all  run  lengthwise  of 
the  package.  This  may  seem  a  trifling  thing,  but  it  gives  the  package 
a  special  appearance  and  helps  to  hold  its  unique  position  on  the 
market.  None  ■  but  the  heavily  netted  fruits  should  be  marketed. 
Figure  34  shows  a  cantaloupe  packing-shed  in  the  height  of  the 
shipping  season.  The  fruit  is  gathered  in  the  field  in  bushel  baskets 
and  hauled  to  the  shed  and  dumped  into  the  sorting  tables.  The  table 
is  divided  into  burlapped  sections  somewhat  on  the  principle  of  the 
peach  sorting  table  in  Figure  19. 
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Asparagus  Bunched  for  Market. 
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MONTREAL"  MUSKMELON. 

Another  fancy  fruit  product  is  found  in  the  famous  Montreal 
muskmelon.  These  melons  of  the  Hackensack  type  are  found  in 
some  of  our  large  northern  markets  and  often  sell  for  fabulous  prices. 
They  are  packed  with  dried  grass  into  large  wicker  baskets.  Each 
fruit  is  perfect  of  its  kind  and  each  has  on  the  blossom  end  a  red  gum 
label.  On  seeing  these  melons  in  the  market  for  the  first  time  I 
priced  them  and  the  salesman  replied  $1.25.  I.  remarked  that  it 
seemed  rather  cheap  for  the  whole  case.  The  merchant  stared  at  me 
as  if  I  were  crazy  and  said  $1.25  per  melon,  the  whole  case  is  worth 
$10.00.  Instances  might  be  multiplied  of  a  wonderful  trade  built  up 
on  fancy  brands  of  fruit. 

ASPARAGUS. 

Asparagus  where  it  can  be  grown  free  from  rust  is  one  of  the 
best  paying  of  truck  crops.  It  occupies  the  season  between  frost  and 
green  peas.  In  isolated  locations  where  the  asparagus  beetle  is  yet 
unknown  the  green  asparagus  can  be  raised.  This  is  more  tender  and 
of  better  quality  than  the  white  asparagus,  which  is  bleached  by 
banking  and  cutting  the  stalks  just  as  the  points  appear  at  the  sur- 
face. The  white  or  bleached  asparagus  is  firmer  and  looks  somewhat 
better  than  the  tender  green  stalks.  The  stalks  are  usually  cut  in  the 
field  and  bunched  in  an  open  packing  shed.  The  bunches  are  made  by 
hand  and  weigh  about  two  pounds.  Fairly  long  stalks  are  preferred, 
but  if  they  are  a  little  short,  are  made  into  thicker  bunches.  Bunches 
are  usually  tied  twice  with  string  or  raffia.  Some  growers  use  elastic 
bands.  There  are  patent  bunchers  made  for  holding  the  stalks  for 
tying  and  cutting  to  the  proper  length.  Small  home-made  stands  can 
be  constructed,  which  assist  considerably  in  the  bunching  operation. 
Figure  35  shows  two  cases  of  asparagus  packed  for  shipping.  On 
top  will  be  seen  several  uniform  bunches. 

CABBAGE. 

A  considerable  portion  of  the  cabbage  crop  is  handled  in  bulk. 
When  forwarded  by  car-load  or  ship-load  the  heads  are  cut  from  the 
stalks  with  a  heavy  knife  or  light  hatchet  and  all  the  outer  leaves  left 
on.  When  prepared  for  market  they  are  dressed  up  by  removing  the 
outer  unbleached  leaves.  Cabbages  are  often  shipped  in  ventilated  or 
slat  barrels.  Tight  barrels  keep  them  too  warm  and  may  cause  rot- 
ting. By  far  the  best  carrier  for  shipping  cabbage  is  the  barrel-size 
crate.  This  carries  the  heads  securely,  packs  in  well  on  board  train  or 
boat,  and  shows  the  quality  of  the  stuff  when  arriving  in  market. 
The  heads  should  be  packed  in  the  crates  carefully  by  hand  so  that 
the  carriers  will  not  be  slack  when  received  by  the  wholesalers.  Fig- 
ure 36  shows  a  cabbage-packing  scene.  The  crates  in  the  foreground 
have  been  used  in  collecting  the  heads  in  the  field.  Those  on  end  in 
the  background  show  the  cabbages  ready  for  shipping. 
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Celery,  when  fully  grown  and  bleached,  is  prepared  for  market 
by  trimming  off  the  roots  so  as  to  leave  the  short  solid  stem.  The 
tops  are  never  cut,  but  any  loose  outside  stems  and  leaves  may  be  re- 
moved. The  stalks  when  thus  dressed  are  made  into  bundles  of  one 
dozen  each,  and  tied  twice  with  light  tape  to  hold  the  stalks  together 
in  position.  These  bundles  are  packed  into  an  open  crate,  which  is 
22x24  inches  and  20  inches  high.  The  crate  is  packed  full,  placing  the 
stalks  in  upright  position.  The  crate  will  hold  ten  or  a  dozen  bunches 
of  ordinary  size.  Larger  or  smaller  crates  of  this  kind  can  be  used  to 
accommodate  varieties  with  larger  or  smaller  stalks.  The  crate  has 
no  cover  and  the  leaves  project  over  the  top  if  the  stalks  are  of  extra 
length.  Sometimes  celery  is  shipped  in  crates  where  the  bunches  are 
laid  flat  and  the  tops  lapped,  but  it  often  causes  the  leaves  to  decay  and 


Fig.  37 — Celery  Packed  for  Market. 


gives  the  stalks  an  unsightly  appearance.     The  open  crate  described 
above  is,  by  far,  the  best  carrier  for  celery. 

Figure  37  shows  a  crate  of  celery  packed  for  shipment. 


EGGPLANT. 


The  fruit  of  the  eggplant  is  a  fine  vegetable  that  is  rapidly  be- 
coming more  appreciated  and  better  known  on  our  markets.  The 
fruits,  though  large,  are  rather  tender  and  should  be  carefully  handled 
to  preserve  their  smooth  shining  surface  and  deep  purple  color.  They 
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are  best  handled  in  the  1-3  barrel  veneer  basket;  the  same  size  used 
for  cucumbers  and  early  potatoes.  Cauliflower  can  be  packed  and 
handled  in  the  same  size  basket  as  the  eggplant.  Figure  38  shows  a 
basket  of  eggplant  as  opened  in  market. 


Fig.  38 — A  Basket  of  Eggplants  as  Opened  In  Market. 


HUCKSTERING. 


There  are  few  cities  of  any  size  with  agricultural  surroundings 
where  there  is  not  a  considerable  huckster  trade  in  home-grown  fruit 
and  vegetables.  Other  things  being  equal  there  is  usually  a  prefer- 
ence for  vegetables  and  fruits  that  still  have  upon  them  the  dewy 
freshness  of  a  country  morning.  The  charm  of  early  vegetables  is 
their  crispness.  This  is  often  lost  in  imported  truck  unless  handled  by 
express  or  refrigerator  shipments.  The  home-grower  who  raises  his 
vegetables  and  brings  them  fresh  to  the  door  is  like  the  early  bird  in 
the  proverb.  But  the  freshest  of  vegetables  soon  shows  the  effect  of 
a  summer  sun  and  crisp  lettuce  and  fresh  peas  soon  give  evidence  of 
an  unattractive  and  unsalable  appearance.  Vegetables  should  there- 
fore be  exposed  to  drying  as  little  as  possible.    A  canvas  cover  for  the 
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whole  load  is  a  great  protection  on  the  way  to  market,  but  in  the  city 
it  hides  the  attractive  wares  and  impedes  selling.  Figure  39  shows  a 
huckster's  wagon  designed  to  keep  vegetables  fresh  and  salable.  The 
glass-panelled  sides  and  ends  advertise  the  contents  and  show  the 
whole  load  off  to  great  advantage. 


Fig.  89 — A  Good  Huckster's  Wagon. 
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THE  DIGESTIBILITY  OF  MOLASSES  FEEDS. 

By  H.  J.  Patterson  and  Raymond  Outwater. 

PREFACE. 

The  experiments  reported  upon  in  this  bulletin  were  planned  by 
and  carried  out  under  the  direction  of  H.  J.  Patterson  and  the  details 
of  the  feeding  were  supervised  by  and  the  sampling  and  chemical  work 
performed  by  Mr.  Outwater.  At  the  time  of  Mr.  Cutwater's  death  on 
February  9,  1907,  he  was  in  the  midst  of  preparing  the  tables  for  pub- 
lication. The  final  calculation  of  the  results  and  arrangement  of  the 
tables  and  the  discussion  and  preparation  of  the  bulletin  was  done  by 
H.  J.  Patterson. 

The  increase  in  the  production  of  sugar  in  the  United  States  in 
recent  years  has  caused  the  utilization  of  the  Molasses  by-product  to 
become  an  important  factor. 

At  one  time  most  of  the  molasses  produced  in  the  United  States 
was  sold  for  table  use ;  but  now  this  trade  takes  but  a  small  percentage 
of  the  product.  The  demand  for  molasses  has  also  relatively  decreased 
owing  to  the  poorer  quality  of  the  product  as  a  result  of  the  improved 
methods  for  sugar  extraction. 

During  the  past  few  years  large  quantities  of  molasses  has  been 
used  for  fuel  at  the  place  of  manufacture  and  a  considerable  amount 
has  been  thrown  away  as  there  was  no  demand  for  it  for  any  purpose 
whatever.  Large  quantities  of  certain  grades  of  molasses  have  also 
been  used  for  the  manufacture  of  alcohol  and  this  use  will  now  proba- 
bly increase  with  the  more  Hberal  provisions  allowed  by  the  recent  de- 
naturized  alcohol  legislation. 

Molasses  Stock  feeds  have  been  used  extensively  in  Germany  and 
other  European  Countries  for  many  years^  During  the  past  few  years 
the  question  of  the  use  of  molasses  as  a  stock  food  has  been  agitated 
considerably  in  this  country  and  resulted  in  the  placing  of  a  number  of 
molasses  feeds  upon  the  market  and  the  consumption  of  large  quanti- 
ties in  this  way. 

The  scarcity  and  high  price  of  all  cattle  foods  has  brought  to  the 
Experiment  Station  numerous  inquiries  as  to  the  value  of  every  new 
feed  on  the  roarket  and  particularly  of  the  many  molasses  feeds.  In 
order  to  have  more  definite  data  than  was  available  on  this  subject  it 
was  decided  to  make  a  special  study  of  the  food  value  and  digesti- 
bility of  molasses  and  molasses  feeds.  In  this  piece  of  work  the  effects 
of  molasses  on  digestibility  and  the  digestibility  of  the  molasses  feeds 
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most  commonly  found  in  this  market  was  determined.  The  work  as 
originally  planned  included  several  more  than  reported  upon  but  the 
tests  with  these  could  not  be  carried  out  as  there  was  no  feed  available 
on  the  market  at  the  time  they  were  wanted  for  the  experiment. 

HISTORY  OF  THE  USE  OF  MOLASSES  FEEDS. 

The  first  suggestion  of  the  use  of  molasses  as  a  stock  food  \yas 
inade  by  Hermstadt  in  1811.  The  first  recorded  ration  was  used  in 
1830  and  consisted  of  chopped  straw  and  220  pounds  of  molasses  per 
day  for  2000  sheep,  80  head  cattle  and  20  houses.  In  1850,  rations  men- 
tioned by  Stockhardt,  Henneburg  and  Stohman,  consisted  of  Molasses 
Oat-straw  and  Hay.  They  limited  the  amount  of  molasses  to  8  pounds 
per  1000  pounds,  live  weight  of  the  animal  fed.  By  i860  the  use  of  mo- 
lasses became  quite  general  in  Germany,  France  and  Russia,  and  by 
1870  its  use  had  spread  to  England.  Owing  to  the  cost  of  molasses 
and  the  variability  of  the  product,  the  demand  for  it  did  not  increase 
rapidly  until  about  I'Sgo  when  the  increased  production  caused  a 
marked  decrease  in  price.  It  is  estimated  that  now  about  one-third  of 
the  molasses  produced  in  Europe  is  used  as  fofage  for  stock. 

It  is  fed  directly  to  cattle  but  usually  diluted  and  absorbed  on  cut 
straw,  hay  and  cereal  waste  or  peat.  In  Louisiana  and  Texas  when 
feeding  molasses  about  5  pounds  per  day  is  used  for  cattle,  and  about 
12  pounds  for  mules  This  is  mixed  with  the  hay  and  grain  or 
sprinkled  on  cane  tops.  The  amount  of  the  other  feeds  required  is 
considerably  diminished  by  the  use  of  molasses. 

MOLASSES  FEEDS. 

Molasses  feeds  are  becoming  very  popular.  They  are  made  of  va- 
rious mixtures  of  grains,  oat  offal,  refuse  from  flouring  mills,  ground 
com  stalks,  finely  ground  hay,  rice  hulls,  malt  sprouts,  brewers  grains, 
distillers  grains,  cotton  seed  meal  and  similar  products  with  10  to  30 
per  cent  of  molasses.  There  are  a  great  many  low  class  of  products  in 
these  mixtures  and  many  times  the  molasses  is  used  to  conceal  poor 
goods. 

In  manufacturing  molasses  feeds  the  simple  mixing  of  the  ma- 
terials and  molasses  is  not  sufficient.  Artificial  drying  must  be  resorted 
to.  If  these  feeds  are  not  dried  sufficiently  fermentation  sets  in  and 
spoils  the  feed.  This  is  more  likely  to  happen  in  warm  weather.  A 
molasses  feed  should  not  carry  over  10  to  12  per  cent  of  molasses. 

AMOUNT  OF   MOLASSES   AVAILABLE. 

The  amount  of  molasses  available  for  feeding  purposes  in  the 
United  States  has  increased  considerably  during  recent  years.  The 
Census  report  for  1900  gives  the  yield  from  Cane  Sugar  as  16,505,119 
gallons.    There  is  no  data  recorded  for  the  yield  of  beet  molasses ;  but 
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this  source  has  increased  greatly  in  the  last  few  years  and  probably  is 
at  least  one  million  gallons.  Hawaii  produces  4,416,631  gallons  of 
molasses  which  has  had  practically  no  selling  value  whatever.  In  ad- 
dition to  the  supplies  produced  in  the  United  States  ccMisiderable  mo- 
lasses now  comes  into  the  markets  from  Cuba  and  other  nearby  islands, 
and  the  product  may,  in  fact,  be  considered  available  to  our  people  as 
a  source  of  supply  for  stock  feeding. 

MANUFACTURE  OF  CANE  SUGAR  AND  MOLASSES. 

The  manufacture  of  raw  sugar  from  the  sugar  cane  takes  place  in 
four  steps : 

(a)  Extraction  of  the  juice — the  leaves  ane  stripped  from  the 
cane  before  it  is  brought  in  from  the  field.  '  It  is  then  brought  to  the 
mill  and  crushed  to  express  the  juice — ^an  operation  which  must  be 
done  promptly  in  order  to  avoid  losses  by  fermentation.  The  juice  is 
caught  in  a  trough  beneath  the  mill  and  drawn  off.  The  "begasse"  or 
"trash"  is  burned  under  the  boilers. 

(b)  Clarification.  In  addition  to  the  bits  of  sugar-cane  which 
are  removed  by  straining,  the  juice  contains  organic  acids,  nitrogene- 
ous  bodies  and  invert  sugar,  which  are  easily  susceptible  to  fermenta- 
tion. These  are  removed  by  "defecation."  The  juice  is  passed  into 
tanks  warmed  by  steam  coils,  and  treated  with  milk  of  lime  until  the 
acids  are  almost  neutralized.  This  coagulates  the  albumin  and  part 
of  the  gummy  matter,  which  is  then  skimmed  off,  leaving  the  filtrate 
or  sugar  solution  ready  for  evaporation. 

(c)  Evaporation.  The  juice  is  generally  concentrated  in  vacuum 
pans,  which  are  usually  arranged  in  series  of  three,  until  the  solution 
contains  about  50  per  cent  of  solid  matter,  when  it  is  transferred  to  a 
simple  vacuum  pan  called  the  "strike  pan"  where  the  evaporation  is 
slowly  continued  under  high  vacuum.  The  object  being  to  build  up 
crystals  on  the  crystal  points. 

(d)  Separation  of  the  Crystals.  When  the  grain  has. reached 
the  desired  size  the  mixture  of  crystals  and  syrup  which  is  calkd 
"masse-cuite"  is  emptied  into  storage  tanks,  where  it  cools  somewhat. 
It  is  then  run  into  centrifugal  machines,  where  the  molasses  is  sepa- 
rated from  the  sugar.  The  latter  is  called  the  "First  Sugar"  and  is  at 
once  packed  for  the  market.  The  molasses  thus  obtained  is  called 
first  molasses  and  contains  45  to  50  per  cent  of  sugar  which  is  not 
crystalizable.  It  is  diluted  and  defecated  with  lime,  as  above,  and  the 
clarified  syrup  reboiled  in  vacuum  pans  to  obtain  a  "Second  Sugar." 
This  forms  very  slowly.  The  mass  is  then  centrifugated  yielding  a 
"second  or  molasses  sugar"  and  "second  molasses."  This  second  mo- 
lasses contains  about  40  per  cent  of  sugar  which  it  does  not  pay  to  re- 
cover, and  it  is  this  molasses  which  is  sometimes  fermented  for  making 
alcohol  or  rum,  and  also  used  as  a  feed  for  cattle. 
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PREPARATION   OF  RAW  SUGAR  AND   MOLASSES   FROM   BEETS. 

The  manufacture  of  sugar  and  molasses  from  beets,  may  be  out- 
lined as  follows: 

(a)  Washing  and  slicing  the  beets.  The  beets  are  mechanically 
washed  to  remove  the  sand  and  loam  which  usually  adheres  to  them 
and  then  cut  into  slices  from  0.5  to  i.o  mch  thick  by  a  machine  con- 
taining revolving  knives. 

(b)  Extracting  the  juice.  The  juice  is  usually  extracted  from 
the  sliced  beets  by  the  diffusion  process.  The  slices  are  put  into  ver- 
tical iron  cylinders  and  systematically  digested  with  water:  at  a  tem- 
perature of  60°C.  These  digesters  are  arranged  in  batteries.  The 
juice  is  removed  and  fresh  water  added  until  all  but  0.5  per  cent  of  the 
sugar  is  extracted. 

(c)  Clarifying.  This  is  done  in  practically  the  same  manner  as 
in  making  the  sugar  cane. 

(d)  Evaporating.  The  evaporation  is  carried  out  in  two  stages, 
by  the  use  of  the  triple  vacuum  pans  and  "strike  pan"  as  in  the  pre- 
paration of  cane  sugar. 

(e)  Separating  the  crystals.  The  molasses  is  separated  from 
the  sugar  by  centrifugal  machines  as  described  under  cane  sugar.  The 
sugar  thus  obtained  closely  •  resembles  the  first  sugar  from  the  sugar 
cane. 

(f)  Treating  the  molasses.  The  molasses  is  boiled  down  for  a 
second  sugar  and  second  molasses  as  already  described.  The  latter 
contains  over  40  per  cent  of  sugar  which  cannot  be  crystallized.  This 
is  now  generally  recovered  by  treating  the  molasses  with  quick-lime  or 
strontium  hydroxide  in  excess.  A  tricalcium  sucrate  C12H12O11  3  Ca 
O  is  formed  which  may  be  washed  with  alcohol  to  remove  the  new 
sugar  substances ;  or  it  may  be  separated  from  the  diluted  syrup  as  a 
precipitate  and  filter  pressed,  leaving  the  impurities  in  solution.  It  is 
then  powdered  and  mixed  with  water  to  form  a  paste;  this  is  either 
used  instead  of  lime  fon  defecating  the  fresh  juice  or  is  decomposed  by 
passing  CO2  into  it.  In  eitheit  case,  the  lime  precipitates  leaving  the 
sucrose  in  solution. 

Beet  sugar  molasses  contains  a  large  amount  of  potassium  salts, 
especially  potassium  sulphate,  which  prevent  the  crystallization  of  a 
part  of  the  sugar  content.  These  may  be  removed  by-adding  aluminum 
sulphate,  this  forming  alum  with  the  potash  salt.  This  may  be  sepa- 
rated by  dialysis,  the  potash  salts  passing  through  the  membrane  and 
the  sugar  remaining.  But  sugar  molasses  also  contains  certain  nitro- 
genous bodies  (amides)  which  impart  a  very  unpleasant  odor  and 
taste,  rendering  it  unfit  for  table  use.  But  it  is  nearly  free  from  an 
invert  sugar  and  glucose,  for  which  reason  large  amounts  of  lime  may 
be  used  in  defecating,  without  injury  to  the  sugar. 
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TABLE  I. 

Composition  of  various  grades  of  Sugar  Cane  Molasses, 

Yield,  starting  with  1.000,000  lbs,  cane.* 
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*By  C.  A.  Brown.  Jr..  International  Sugar  Journal.  July  1906.  No.  91.  Vol.  8.  p.  364 

COMPOSITION  OF  BEET  SUGAR  MOLASSES. 


Average  Juice 


1 

1 

1 

Nitrogen 

Nitric 
Acid 

Organic 
Non-sugar 

Sp.  Gr. 

Total 

'53 

1 

1*1 

Non- 
Protein 

< 

1 
1.412 

22.60 

61.46 

.19 

1.64 

1 

.12 

1  52 

.13 

18.73 

7.10 

*From  Koniff-Chemie  der  nunschlicben  Xahrungrs  Und  Genuss  Mitlel.    S.  982-3-  II  Band. 

TABLE  11. 
Composition  of  the  Ash  of  Molasses  from  Different  Sources, 


Potash  K,0 49.48 

SodaNa,0 i      0. 

Lime  CaO 6.47  i 

Magnesia  M^ 4 .29 

Iron  Oxide  Fe,0, 0.35 

Alumina  Al^O, 0. 

Silica  SiO, 4 .  12 

Phosphoric  Acid  PA 3.71  I 

Sulphuric  Acid  SO, 10  79  | 

Carbonic  Acid  CO, 7.49  ' 

Chlorine  CI 14.00 

Total 101.89 

Deduction  0=C1 3  16 

98.73 

Undetermined  (carbon,  etc. ) 1.27  1 

Alkalinity  c.  c.  N/10  per  grain  ash.  80  c.  c.  \ 


98  97 


1.03  .56        2.04 

5  c.  c'  95  c.  C.109C.  c. 


100.59 


none 
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Analyses  I,  II,  III,  IV  are  from  a  report  read  at  International 
Congress  of  Applied  Chemistry,  held  at  Rome  in  1906,  and  published 
by  the  author,  Dr.  C.  A.  Browne,  Jr.,  in  the  International  Sugar  Jour- 
nal, of  Altringham,  Manchester,  England,  July,  1906.  Vol.  8.  No.  91. 

I.  Mill  Sulphitation. 

II.  Diffusion  Sulphitation.  . 

III.  Open  Kettle. 

IV.  Carbonatation. 

These  do  not  represent  single  analysis,  but  averages  of  many  ob- 
tained by  these  different  processes  in  the  State  of  Louisiana. 

No.  V  is  an  average  of  three  samples  by  K.  Hammer,  as  published 
in  Cheim  der  nunschlichen  Nahrungs  und  Genuss  mittee  von  Dr.  J. 
Konig.  II.  Band.  S.  982-3. 

PROPERTIES  OF   MOLASSES. 

Molasses '  whether  obtained  from  the  sugar-cane  or  from  beets 
probably  owes  its  value  as  a  feeding  substance  primarily  to  the  sugar 
contained  in  it.  As  has  been  stated,  beet  sugar  molasses  contains  a 
large  amount  of  salts,  particularly  potassium  salts — especially  potas- 
sium sulphate,  which  prevents  the  crystallization  of  the  sugar  in  the 
molasses.  This  molasses  also  contains  more  nitrogenous  matter, 
amides,  which  impart  an  unpleasant  odor  and  taste,  and  render  it  unfit 
for  table  use,  but  it  is  nearly  free  from  invert  sugar  and  glucose. 

On  the  other  hand,  cane  sugar  molasses  is  nearly  free  from  nitro- 
genous bodies,  and  hence  the  unpleasant  taste  and  odor;  but  contains 
considerable  amount  of  glucose  and  invert  sugar. 

Physiologically,,  it  seems  to  be  pretty  generally  admitted  that  in 
feeding  molasses,  one  of  the  first  results  to  be  noted  is  that  diarrhoea 
is  apt  to  follow.  Although  it  has  been  stated  that  this  seems  to  be  only 
a  temporary  disarrangement,  and  need  cause  no  alarm.  This  will  be 
further  discussed  in  the  course  of  the  present  work. 

PLAN   OF  THE  EXPERIMENTS. 

The  experiments  conducted  in  the  study  of  sugar  feeds  consisted 
in  a  study  of  the  digestibility  of  the  principal  sugar  feeds  in  the  mar- 
ket, and  the  effects  of  molasses  on  the  digestibility  of  hay  and  mixed 
grain  rations.  The  experiments  outlined  were  to  include  a  study  of 
effects  of  these  feeds  upon  the  quality  and  quantity  of  products,  but 
the  work  on  this  portion  of  the  investigations  has  been  delayed  so  as 
to  make  it  necessary  to  leave  it  for  a  report  at  some  future  time. 

LIST  OF  TESTS  MADE. 

The  following  are  the  experiments  conducted  and  reported  upon 
in  this  bulletin. 

I.    A  study  of  the  effect  of  molasses  on  the  digestibility  of  hay. 


the;  digestibility  of  molasses  feeds. 


265 


II.  A  study  of  the  effect  of   molasses  on  the   digestibility   of  a 
mixed  grain  ration. 

III.  A  determination  of  the  digestibility  of  sucrene  dairy  feed. 

IV.  A  determination  of  the  digestibility  of  Mueller's  Molasses 
Grains. 

V.  Effects  of  molasses  on  Nitrogen  Metabolism. 

TIME  AND  DURATION  OF  EXPERIMENTS. 


I  .. 
II.. 
III. 

IV. 
V... 
VI.. 


Steer  No. 


Steers  land 2. 

"  4  and  4. 

'*  land  2. 

*'  3  and  4. 

'*  land  2. 

"  3  and  4. 

*•  land  2. 

"  3  and  4. 

"  land  2. 

**  3  and  4. 

"  land  2. 


Preliminary 

Began. 

1906. 


Digestion 
Began. 


Apr.  25,  P.  M. 
Apr.  30,  P.  M. 
May  12,  P.  M. 
May  19,  P.  M. 
May  26.  P.  M. 
June  2,  P.  M. 
June  9,  P.  M. 

June  16.  A.  M. 
June  23,  P.  M. 

June  30.  P*  M. 
July  7,  P.  M. 


May  7,  A.  M. 
Mayl4,  A.  M. 
May21,  A.  M. 
May  28.  A.  M. 
June  4.  A.  M. 
June  11,  A.  M. 
June  18,  A.  M. 

June  25,  A.  M. 
July  2,  A.  M. . 

July  9,*  A.  M. 
July  16,  A.  M 


'Digestion 
Ended. 


May  12.  A.  M. 
May  19.  A.  M. 
.May 26,  A.M. 
June  2,  A.  M. 
June  9,  A.  M . 
June  16,  A.  M. 
June  23,  A.  M. 

June  30,  A.  M. 
July  7,  A.  M. 

July  14.  A.  M. 
July  21,  A.  M. 


Ration. 


[Hay. 

I  Hay  and  Su- 
)     crene. 
i  Hay  and 
\  Grain . 

Hay  &  Grain 

>  and  Molass- 

Hay  &Muel- 

>  ler'sMolass- 
)     es  Grain. 

Hay    and  Mo- 
lasses. 


It  will  be  noted  that  each  period  consisted  of  a  preliminary  period  of  nine 
days  and  a  digestion  period  of  five  days. 


METHODS  AND  APPARATUS  USED. 


In  the  digestion  experiments  the  dung  and  urine  were  collected  and 
samples  drawn  daily  from  each,  for  analysis.  The  samples  of  dung 
were  dried  in  the  steam  oven  to  the  air  dried  state.  The  size  of  the 
samph  dried  out  was  in  proportion  to  the  total  amount  of  excreta. 
Composit  samples  were  made  up  from  the  daily  samples  for  each  steer 
for  each  period.  The  nitrogen  in  the  urine  was  determined  daily  in 
fresh  samples  by  the  Kjeldahl  method. 

The  animals  were  kept  in  the  digestion  apparatus  described  in  Bul- 
tletin  43  (page  167)  of  the  Station.  The  feeds  were  analyzed  according 
to  the  methods  of  the  Official  Agricultural  Chemists,  except  that  the 
sugars  were  detertnined  by  Low's  method  which  is  as  follows : 

LOW^S  VOLUMETRIC   METHOD    ( MODIFIED). 

For  the  determination  of  the  Copper  in  the  Cuprous  Oxide  Pre- 
cipitate. 

.Standardization  of  the  thiosulphate  solution.  Prepare  a  solution 
of  sodium  thiosulphate  containing  19  grams  of  pure  crystals  to  looocc. 
Weigh  accurately  about  0.2  gram  of  pure  copper  foil  and  place  in  a 
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flask  of  2SOCC.  capacity.  Dissolve  by  warming  with  5cc.  of  a  mixture 
of  equal  volumes  of  strong  nitric  acid  and  water?.  Dilute  to  50CC.,  boil 
to  expel  the  red  fumes,  and  add  sec.  of  strong  bromine  water,  and 
boil  until  the  bromine  is  thoroughly  expelled.  Remove  from  the  heat 
and  add  a  slight  excess  of  strong  ammonia  (7cc.  is  about  the  right 
amount).  Again  boil  until  the  excess  of  ammonia  is  expelled,  as 
shown  by  a  change  of  color  of  the  liquid,  and  a  partial  precipitation. 
Now  add  a  slight  excess  of  strong  acetic  acid  (3  or  4cc.  of  7  per  cent 
acid)  and  boil  for  a  minute.  Cool  to  room  temperature  and  add  locc. 
of  a  solution  of  pure  potassium  iodide  containing  300  grams  of  potas- 
sium to  looocc.  Titrate  at  once  with  the  thiosulphate  solution  until 
the  brown  tinge  has  become  weak,  then  add  sufficient  starch  liquor  to 
produce  a  marked  blue  coloration.  The  blue  color  changes  toward  the 
end  to  a  faint  lilac.  If  at  this  point  the  thiosulphate  be  added  drop  by 
drop  and  a  little  time  be  allowed  for  complete  reaction  after  each  ad- 
dition there  is  no  difficulty  in  determining  the  end  point  within  a 
single  drop.  icc.  of  the  thiosulphate  will  be  found  to  correspond  to 
about  0.005  gram  of  copper. 

Determination  of  Copper.  After  washing  the  precipitated  coprous 
oxide,  cover  the  gooch  with  a  watch  glass  and  dissolve  the  oxide  by 
means  of  5cc.  of  warm  nitric  acid  (1:1)  poured  under  the  watch  glass 
with  a  pipette.  Catch  the  filtrate  in  a  flask  of  250CC.  capacity,  wash 
watch  glass  and  gooch  free  of  copper  (50CC.  of  water  will  be  sufficient) . 
Boil  to  expel  the  red  fumes,  add  5cc.  of  bromine  water,  boil  off  the  bro- 
mine, and  proceed  exactly  as  in  standardizing  the  thiosulphate. 

ANIMALS  USED. 

The  steers  used  in  these  experiments  were  grade  short  horns  two 
years  old.  They  were  obtained  from  the  Washington  Stock  Yards,  to 
which  place  they  had  been  shipped  from  Frederick  County,  Md.  They 
were  in  fair  flesh  at  time  of  purchase,  and  would  have  gone  to  the 
butcher  had  they  not  been  purchased  for  this  experiment.  They  were 
not  in  high  flesh  and  would  not  have  been  termed  ripe  by  the  feeder. 

No.  I  would  be  classed  as  a  medium  feeder. 

No.  2  and  No.  3  were  not  of  as  good  a  type  as  No.  i,  but  would 
have  been  termed  fair. 

No.  4  was  an  almost  ideal  type  of  steer  for  feeding. 

They  were  quiet  steers,  easy  to  handle,  had  good  appetites  and  at 
no  time  showed  any  discomfort  or  uneasiness  and  on  the  whole  proved" 
to  be  exceedingly  well  adapted  to  the  work  for  which  they  were  used. 

FEEDS  USED. 

The  feeds  used  will  be  discussed  more  in  detail  under  the  different 
experiments. 

The  composition  of  the  feeds  used  and  the  dungs  collected  during 
the  disgestion  periods  are  given  in  the  following  tables : 


THE  DIGESTIBILITY  OF  MOLASSES  FEEDS. 


267 


TABLE  V. 
Composition  of  feeds  used  in  the  following  experiments. 


o 


Description 


£ 
.a 

o 


S 
8^ 


< 


843  Hay.    Period  I ....10 

866  iHay.    Periods  II-V 10. 

908  IHay.    Periods  II-V 12. 

XXX  Hay   (Average)* 11, 

972  'Hay.    Period  VI 12. 

973  IHay  refused  Steer  No.  1,  I-V.  11. 

974  Hay  refused  Steer  No.  2,  I-V.  10 

975  Hay  refused  Steer  No.  3,  I-V.  11 

976  Hay  refused  Steer  No.  4,  I-V.  15, 
978  I  Hay  refused  Steer  No.  2.  VI..  17 

844  Sucrene 11 

845  WheatBran 11 

846  Gluten  Feed 9 

847  Cotton  Seed  Meal 8 

848  Hominy  Chop I  8 

Ground  Oats 9 

Mixed  Feed !  9 


850 
893 
909 
952 
969 

000 


Mixed  Feed. 

Molasses 

Mueller's  Molasses  Grains. . . . 

Mueller's  Molasses  Grains 

Mueller's  Molasses  Grains 

Ayerafire  two  samples,  t 


04  89. 
4089. 
08,87. 
24  88. 
29:87 
6688 
17|89, 
78,88 
76184 
45*82 
77,88 
46!88 
46,90 
28l91 
29,91 
9590 
7090 
55,89 
94I73 
65,78 
6878 
67,78 


964 

60,4 

924 

76'4 

713 

34'4 

93'4 

22|4 

24I5 

55;5 

28|6 

54;5 

541 

72 

71 


05 

30 

45 

06 

35 

3215 

335 


281.24 
251.31 
37,1.22 
311.27 
,84ll.2l 
6710.90 
I2I0.72 
35,1.09 
.620.98 
.000.95 
9512.71 
.6912.43 
.944.05 


7. 

8. 

7. 

7. 

7. 

5. 

4. 

6 

6. 

5. 

16 

15 

25 

6.9243 


72  2.4332 
16i3.36l29. 
63,5.78 


1.45 

1.84 

3.26 

3.45,21 
03,0.40!  2 
14|3.06{19 
1112.8517 
1212.9618 

I        I 


944.57 
5512.27 
62>2  22 
48i5.45 
77  2.78 
11;2.51 
931.07 
9416.88 
1814.83 
32I3.42 
26,9.10 
04  7.14 
5015.52 
,36|6.12 
59  6.25 
.54! 
.13,3.13 
.822.50 
50,2.82 
I 


44 
24 
60 
14 
67 
58 
27  62 
88149. 
86148. 
.4647. 

64. 

42. 

44, 

43 


.17 
.17 
.17 


2.32 

3.00 

0.64 

1.82 

0.76 

1.44 

2.10 

1.27 

0.24 

0.60 

10.86 

1.99 

1.90 

MM 

1.60 

0.91 

1.08 

1.34 

20.33 

19.02 

19.54 

19.28 


3.06 

3.84 

1.18 

2.51 

1.27 

2.95 

3.59 

2.24 

2.19 

0.61 

12.56 

4.87 

1.91 

4.92 

2.69 

1.50 

3.68 

3.93 

53.44 

20.96 

22.60 

21.78 


^Averaflre  of  Samples  866  and  908. 
t  Averaire  of  Samples  9S2  and  959. 
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TABLE  VI. 

Composition  of  Dungs  Collected  During  Digestion  Experiments. 

(Per  Cent.) 


o 
c 


829  I 

830  I 

831  ; 

832  I 


864 
865 
867 
868 


879 
880 
904 
906 


920  , 
921 

953  , 

954  ' 


o 

??5 

;z; 

S 

S 

2 

m 

^ 

Q" 

< 


c 

i< 

ll 

rude 
Fibr 

o 

" 

w 

\k 


IS  22 


Period  L— Ration— Hay. 


83.30 
80.78 
79  85 
80.47 


81.12 
77.58 
79.97 
80.13 


16.70! 
19  22 
20.15 
19.53 


1.341 
1.52 
1.61J 


1.531 


0.19' 
0  26, 
0.27! 
0  24 


1.19, 
1.59, 
1  69: 
1.521 


5.85 
6.22; 
6.471 
6.541 


0  51 
0.67 
0.75 
0.71 


7.81 
9  22 
9.631 


0.135,  0  116 
0.285  0.29^ 
0.163|  0.169 


9.28)  0.1871  0.202 


Period  II, — Ration — Hay  +  Sttcrene, 


18.88 
22  421 
20.03 
19.871 


2M\ 
2.61 
2.32- 

1.88 


0.40, 
0.56, 
0  451 
0.42' 


2.50 
3.50! 
2  81 
2  63 


5.30 
5  11 
5.14 

5.84 


0.74! 
0.85 
0.70- 
0.65) 


8.26. 

10.35' 

9.06 

8.871 


O.lSli 
0.2511 
0.108! 
0.108] 


Period  III. — Ration— Hay  +  Mixed  Grain  Feed. 


77.07 
81.15' 
79.57 
83.63 


22.93' 
18.85! 
20.431 
16.37 


2.20 
1.85, 
2.03i 
1.491 


0.46 
0.43 
0.47 
0.31 


2.89, 
2.68 
2.94 
1  941 


7  55 
5.71i 
5.4l! 
5.361 


OSS 
0.79 
0.85 
0.59 


9  46 

0  088 

7.82 

0  063 

9.20 

0.065 

6.99 

0.038 

0.226 
0.275 
0.142 
0.109 


0.058 
0.039 
0.038 
0.027 


Period  IV. — Ration — Hay  -h  Mixed  Grain  Feed  +  Molasses. 


82.21, 
81.77i 
83.59 
85.231 


17.79 
18.23; 
16  41( 
14.77' 


0  42, 
0.45 
0.49 
0  411 


2.63 
2.81 
3.06 
2.56! 


5  13 
5  23, 

4.681 
4.27 


0  581 
0.66| 
0.58( 
0.48! 


7.58 
7.70 
6  36 
5.93 


0.115  0.082 
0.053;  0.090 
0.146  0.060 
O.lOOi  0.102 


Period  V.  —Ration — Hay  +  MvsUer's  Molasses  Grains. 


955 

1 

85  611 

14.39, 

1.48, 

0  39 

956 

2 

83.07, 

16.93, 

1.69 

0.48 

957 

3 

83.73 

16.27, 

1.60 

0.48 

958 

4 

84.141 

15.86 

1.55i 

0.47 

2.44| 
3.00 
3.00 
2.94I 


3.99 
4.79 
5.22 
4.85 


0.50 

6.98 

0.56 

6.89 

0.56 

5.90 

0.59 

6.94 

0.133  0.071 
0.063;  0.074 
0.130  0.100 
0  1091  0.097 


Period  VI. — Ration — Hay  +  Molasses. 


970 
971 


83.121 
80.171 
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In  feeding  in  work  of  this  sort  the  main  object  is  to  give  such 
amounts  as  would  represent  a  full  feed  for  animals  doing  a  given 
work.  The  feeds  used  being  principally  of  interest  to  dairymen  were 
fed  in  amounts  that  would  be  about  equal  to  a  dairy  ration. 


TABLE  VII. 
Weights  of  Steers  during  Experiments. 


1 

Steer  No. 

Weiprht  at 
Beginning 
of  Prelimi- 
nary Period 

Weight  at 

Beginning 

of  Digestion 

Period 

Weight 
at  End  of 
Digestion 

Period 

Ration 

T 

Steer  1 

1221 
1047 
1118 
1160 

1222 
1076 
1168 
1226 

1148 

992 

1089 

1137 

Steer  2 

Steer  3 

Steer  4 

Steer  1 

Steer  2 

Steer  3 

Steer  4 

Steer  1 

Steer  2 

Steer  3 

Steer  4 

Steer  1 

Steer  2 

Steer  3 

Steer  4 

1103 
1132 

_ 

1148 

992 

1089 

1137 

Hay 

II.. 

1207 
1077 
1148 
1235 

Hay  and 
Sucrene 

III. 

1207 
1077 
1148 
1235. 

1272 
1131 
1155 
1260 

1245 
1148 
1156 
1265 

Hay  and 
Mixed  Grain 

IV. 

1245 
1148 
1156 
1265 

1301 
1183 
1183 
1282 

1319 
1185 
IIRO 
1280 

Hay  and 
Mixed  Grain 
and  Molasses 

v.. 

VI. 

Steer  1 

Steer  2 

Steer  3 '. 

Steer  4 

1319 
1185 
1150 
1280 

1315 
1188 

1311 
1167 
1193 
1273 

1315 
1188 
1219 
1281 

Hay  and   . 
Mueller's 
Molasses 
Grain 

Steer  1 

Steer  2 

1364 
1127 

1246 
1116 

• 

Hay  and 
Molasses 

It  will  be  noted  that  on  the  whole  the  animals  made  slight  gains. 
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I.      THE   EFFECT  OF  MOLASSES  ON   THE  DIGESTIBILITY  OF    HAY.  * 

The  digestion  coefficient  of  the  hay  was  obtained,  as  this  was  the 
common  factor  and  represented  the  roughage  fed  during  all  of  the 
periods.  It  was  planned  to  have  the  hay  and  the  molasses  periods  fol- 
low one  another,  but  through  delays  in  transit  the  molasses  did  not 
reach  us  in  time  and  thus  caused  the  period  of  adding  it  to  the  hay  to- 
be  deferred  until  the  end  and  then  could  only  be  carried  through  with 
two  steers. 

The  molasses  used  in  this  experiment  was  a  ver)'  dark,  heavy 
grade  which  was  advertised  in  the  agriculture  papers  and  being  placed 
on  the  market  especially  for  stock  feeding  by  J.  S.  Sills  &  Sons,  of 
New  York  City.  This  molasses  was  diluted  with  an  equal  weight  of 
water  and  sprinkled  over  the  hay  previous  to  feeding.  The  molasses- 
was  fed  in  small  quantities  at  first  and  gradually  increased.  The  ani- 
mals seemed  to  like  the  molasses  from  the  first  and  it  seemed  to  agree 
with  them  very  well.  The  hay  used  was  a  good  quality  of  mixed  timo- 
thy and  clover  with  the  timothy  predominating. 

The  details  of  the  amounts  of  food  consumed  during  the  two  per- 
ods  are  given  in  tables  8  and  lo,  and  the  data  from  which  the  digestion 
coefficients  were  obtained  are  given  in  tables  9  and  11. 

TABLE  VIII. 

Showing  Consumption  of  Hay  and  Water  during  Digestion  Period  /. 

Hay  Eaten  and  Water  Drunk, 

(Weight  in  Grams.) 


Portion  of  Period. 


Steer  No.  1. 


Preliminary ,    12  93270 

Digestion i      5    |      24220 


Steer  No.  2. 

! 

Preliminary ,  12 

Digestion I   5 


58080 
18750 


4840 


213650 


3750   I   56199 


17804 
11238 


Steer  No.  3. 

Preliminary ? '  14 

Digestion 5 


95570 
29960 


6826 
5992 


h  319430    22816 
90290  I   18058 


Steer  No.  Jf. 

Preliminary 14 

Digestion 5 


96140 
29700 


6867 
5940 


834690 
91450 


23906 
18290 
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TABLE  X. 

Showing  Consumption  of  Hay  and  Molasses  during  Digestion^ 

Period  VI\     Food  Eaten  and  Water  Drunk. 

(Weight  in  Grams,) 


Hay  Eaten. 

Molasses  Eaten. 

Water  Drunk. 

Portion  op 
Period. 

1 

Total. 

Average 
Per 
Day. 

Total. 

Average 
Per 
Day. 

Totel. 

1 

Average 
Per 
Day. 

Steer  No.  1, 

i 

Preliminary 

Digestion 

I 

44000 
26000 

4889 
5000 

9000 
5000 

1000 
1000 

194780  ' 
101070  1 

21642 
20214 

Steer  No,  2, 

^ 

1 

Preliminary 

Digestion 

9 
5 

40172 
24675 

4464 
4935 

9000 
5000 

1000 
1000 

154890 
85090 

17210 
17018 
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Bringing  the  above  results  together  for  comparison  we  have, 

,  TABLE  XII. 
Digestibility  of  the  Components  of  Hay. 
(Per  Cent.) 


Dry        1 
Substance 

< 

1 

q>fa 

N-Free 
Extract 

Fat 

si 

.2 

Hay  (average  for  4  steers) . . 

Hay  (average  for  2  steers) . . 

Hay  and  Molasses  (average 

for  2  steers) 

48.4 

40.6 

57.6 

-fl7.0 

17.2 

3.9 

14.1 

44.8 
47  3 
.<»  it 

51.3     47.0  32.1 
44.7     40.9  28.0 
52.9     63.7  27.0 
+8.2-4-22.8'— 1.0 

78.9 

73.7 

94.6 

+20.9 

84.0 
80.8 
97.7 

Effect  of  Molasses 

+10.2-9.0 

+16,9 

' 

From  the  above  figures  when  studied  in  connection  with  those  in 
table  II  it  will  be  noticed  that  the  general  effect  of  the  molasses  was 
to  increase  the  digestibility  of  the  hay.  The  most  marked  effect  seemed 
to  t>e  upon  the  starch  and  sugar  comx)ounds  of  the  hay,  and  it  is  prob- 
able that  the  salts  in  the  molasses  and  the  ferments  which  it  introduced 
exerted  a  niarked  influence  in  breaking  up  the  more  staple  Nitrogen- 
free  extract  compounds  in  the  hay. 

If  we  assume  that  all  of  the  dry  substance  of  the  molasses  was  di- 
gestible it  would  still  allow  about  one-third  of  the  increase  to  be  cred- 
ited to  the  greater  digestibility  of  the  hay  as  caused  by  the  presence  of 
the  molasses.  This  was  produced  by  the  consumption  of  about  2  lbs.  of 
molasses  per  day,  or  at  a  cost  of  about  2  cents. 

II.      THE  EFFECT  OF  MOLASSES  ON  A  MIXED  GRAIN  RATION. 

So  far  as  the  composition  of  the  molasses  feeds  on  the  market  are 
advertised  or  known,  they  are  made  up  of  a  variety  of  grains  and 
mostly  of  those  which  are  relatively  rich  in  protein.  With  a  view  of 
using  a  mixture  that  might  somewhat  imitate  those  on  the  market  and 
at  least  represent  the  feeds  most  commonly  in  use  by  dairymen,  the 
following  mixture  of  grain  was  made  up  for  periods  III  and  IV. 

Wheat  Bran   200  lbs. 

Gluten  Feed  120    " 

Cotton  Seed  Meal 180    " 

Hominy  Chop 50     " 

Ground  Oats 200    " 

Total    750    " 

This  was  made  up  in  two  lots.  Mixture  (sample)  No.  850  was  fed 
with  the  hay  during  period  III.  as  an  insufficient  quantity  was  made 
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up  to  last  for  the  two  periods,  another  lot  was  mixed  up  in  the  same 
proportions  (sample  No.  193),  and  fed  during  period  IV.  The  two 
analyses  as  given  in  table  No.  5  will  show  that  there  was  no  material 
difference  in  the  two  mixtures.  In  period  IV  molasses  was  mixed 
with  the  grain  just  previous  to  feeding.  The  quantity  of  molasses  fed 
each  time  was  just  one-third  the  weight  of  the  grain  or  one- fourth  or 
25  per  cent  of  the  totaL  Thus  the  ration  for  this  period  imitated  a 
molasses  feed  containing  25  per  cent  of  molasses.  The  hay  used  dur- 
ing these  periods  was  the  same  as  fed  during  period  I.  It  was  aimed 
to  feed  the  same  quantity  but  the  animals  failed  to  eat  quite  as  much 
after  the  grain  was  added  to  the  ration. 

The  details  of  the  amounts  of  food  consumed  during  period  III. 
and  IV.  will  be  found  in  tables  13  and  15,  and  the  data  from  which  the 
digestion  coefficients  are  obtained  are  given  in  tables  14  and  16. 


TABLE  XIII. 

Shelving    Consumption  of   Hay,  Grain   and  Water  during  Digestion 

Period  III. 
(Food  eaten  and  water  drunk.) 


Difirestion  of 
Period 

No. 
Days 

Hay  Eaten 

Grain  Eaten 

Water  Drunk 

Total 

Average 
Per  Day 

Total 

Average 
Per  Day 

Total    j^-'Sf^ 

Ste«r  No.  1 
Preliminary . . 

Digestion .... 

9 
5 

28900          3211         54000 
20830          4166        30000 

1 

1                1 
6000    1  370520        41169 

6000    1  207950    |    41590 

1 

Steer  No.  2 
Preliminary . . 

Digestion  — 

1 
9    '    34700 
6        19790 

3864        54000 
3958        30000 

3972    1    54000 
'      3982        30000 

6000       252220        28024 
6000       177710        35542 

Steer  No.  S 
Preliminary . . 

Digestion  .... 

9        35750 
5        19910 

6000 
6000 

306770        34086 
153060    1    30612 

Steer  No.  J^  \  !  I 

Preliminary..!      9        48900  5433        54000    |      6000 

Digestion  . . . . !      5        20830  4166        30000    1      6000 


370520 
207950 


41169 
41590 
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TABLE  XV. 


Showing    Consumption   of  Hay,  Grain,  Molasses  and   Water  duriiig 

Digestion  Period  IV. 
(Food  eaten  and  water  drunk.) 


Portion  of 
Period 


I   No. 
I  Days 


Steer  No.  1 
Preliminary 9 

Digestion |      5 

I 

Steer  No,  2 
Preliminary 9 

Digestion |      5 

Steer  No.  S       j 
Preliminary 9 

Digestion 5 

Steer  No,  U       j 
Preliminary 9 

Digestion '   5 


Hay 

Eaten 

Grain 
Eaten 

Molasses 
Eaten 

Total 

Aver- 
Day 

Total 

Aver- 
Day 

Total 

Aver- 
Day 

Water 
Drunk 

Aver- 
Total  ^/r 

I  Day 


40360 
19620 


4483 
3924 


54000!  6000 
30000,  6000 


125001  1389  J342870 
10000  2000  188620 


38097 
37724 


35610  8957 


'     i     '     I 
54000  6000  12500,  1389  294890 


I 


197901  3958  i  30000  6000  >  10000!  2000 


170080 


32766 
34016 


34690<  3854  54000'  6000  14150  1572  .297180 
151801  3036  ,  30000'  6000  '  10000  2000  169880  33976 


44440 
19880 


4938 
3976 


54000 


6000  '  14150  1461  363290  40366 


300001  6000  I  10000  2000  184300  36860 
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Bringing  the  above  results  together  for  comparison  we  have  these 
set  forth  in  table  17. 

TABLE  XVII. 

Digestibility  of  Mixed  Grain  Ration  with  and  without  Molasses. 
(Average  of  results  with  4  steers  in  per  cents.) 


Mixed  Grahi 

Mixed  Grain  and  Molasses 
Gain  produced  by  Molasses 


64.9 
78.9 
14.0 


1 

^ 

f 

Q}£ 

^ 

^ 

13 

18.1 

67.1 

16.8 

49.4 

71.5 

40.2 

31.3 

4.4 

23.4 

0)  H 


72.1 
88.6 
15.5 


1 

Sugar 
before  Inv. 

Sugar 
after  Inv. 

93.3 

107.1 

103.6 

102.0 

98.9 

99.9 

—8.7 

• 

1 

The  above  results  would  seem  to  indicate  that  the  molasses  ex- 
erted a  beneficial  influence  and  caused  an  increase  in  the  digestibility 
of  the  grains. 

The  instances  where  the  digestion  coefficients  run  over  100  of 
course  represent  an  impossibility  and  may  be  due  to  several  causes  or 
a  combination  of  them.  A  portion  is  due  no  doubt  to  oxidation  pro- 
ducts in  the  dung,  which  do  not  exist  in  the  feeds ;  again,  several  feeds 
when  brought  together  often  contribute  towards  the  digestibility  of 
each  other  and  thus  the  hay  was  probably  more  digestible  in  the  pres- 
ence of  the  grain  than  when  fed  alone.  Some  of  the  difference  is  also 
probably  due  to'the  method  of  analysis  not  being  adapted  to  the  dungs. 

When  considered  as  to  the  increased  digestibility  of  the  total  dry 
matter  the  results  agree  fairly  closely  with  those  obtained  for  hay  and 
was  produced  at  about  the  same  cost. 

III.      THE  DIGESTIBILITY   OF   ''SUCRENE^'  DAIRY   FEED, 

Sucrene  dairy  feed  is  probably  more  extensively  used  than  any 
other  molasses  feed  on  the  market.  It  is  manufactured  by  some 
patented  process  which  claims  to  convert  the  molasses  into  a  sugar  or 
a  sugar-like  substance.  The  base  of  the  feed  is  made  up  of  a  mixture 
of  a  variety  of  grains. 

"Sucrene"  is  generally  much  liked  by  animals  but  occasionally 
they  do  not  seem  to  find  it  palatable  at  first ;  but  by  commencing  to  feed 
it  in  small  quantities  and  gradually  increasing  the  amount  it  is  but  a 
short  time  until  the  animals  acquire  the  taste  and  become  quite  fond  of 
it.     . 

Sucrene  represents  a  distinct  class  of  molasses  feeds  in  that  it  is 
much  drier  than  most  others,  is  not  much  inclined  to  cake  and  it  also 
has  good  keeping  qualities.    The  sucrene  used  in  this  experiment  rep- 
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resented  two  lots,  one  bought  from  a  carload  shipped  to  Hyattsville 
Station,  and  a  second  lot  bought  through  the  Washington  dealers  in 
this  feed. 

After  the  completion  of  the  digestion  experiments  sucnene  was  fed 
for  some  time  to  the  steers  and  they  continued  to  eat  a  full  ration  of  it 
with  relish,  did  well  on  it  and  showed  no  bad  effects  whatever. 

The  details  of  the  amounts  of  food  consumed  and  the  results  of 
the  determination  of  the  digestibility  are  set  forth  in  tables  No.  i8 
and  No.  19. 

TABLE  XVIII. 

Showing  Consumption  of  Hay,  Sucrene  and  Water  during  Digestion 

Period  II, 
(Rations  eaten  and  water  drunk.) 


Portion  of 
Period 


No. 
Days 


Ste«r  No.  1 
Preliminary 

Digestion 


Steer  iVb.  2 
Preliminary 

Digestion 


Steer  No.  S       \ 
Preliminary '      9 

Digestion 6 


Steer  No.  U 
Preliminary I      9 

JDigestion I      6 


Hay  Eaten 


'  Aver- 
Total        age 
Per  Day 


Sucrene  Eaten!  Water  Drunk 


88450 
19880 

15300 
9870 


46360 
•  22860 

47610 
26000 


4272 
3976 

1700 
1974 

5151 
4670 


Total 

54000 
30000 


Aver- 
age 
PerDay 


Total 


6000  *  310040 
6000   158180 


54000 

6000 

30000 

6000 

52000 

6778 

30000 

6000 

207970 
93110 


Aver- 
age 
PerDay 


34449 
31636 

23108 
18622 


271410 
161120 


30157 
32424 
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IV.      THE  DIGESTIBILITY  OF  MUELLER's  MOLASSES  GRAINS. 

Mueller's  Molasses  Grains  is  represented  to  be  a  mixture  of  mo- 
lasses, distillers'  and  brewers'  grains.  It  appears  to  be  simply  the  mo- 
lasses absorbed  by  the  grain  and  as  far  as  any  claims  set  forth  in  the 
advertising  matter  this  would  seem  to  be  the  process  employed  in  its 
manufacture.  Mueller's  Molasses  Grains  represents  a  different  class  of 
molasses  feeds  from  the  Sucrene.  It  is  rather  high  in  moisture  and  in- 
clined to  cake.  The  amount  of  moistur/e  which  it  contains  may  cause 
it  to  ferment.  It  does  not  break  very  readily  and  thus  is  not  as  easy 
to  handle  in  feeding  as  is  desirable. 

The  details  of  the  amount  of  food  consumed  and  the  data  from 
which  the  digestion  coefficients  were  determined  are  given  in  tables 
20  and  21. 

The  feed  used  in  these  experiments  was  purchased  from  the 
Washington,  D.  C,  dealer.  The  steers  when  fed  for  some  time  on  this 
feed  showed  signs  of  bloating  and  refused  to  eat  it.  There  seemed  to 
be  an  excessive  amount  of  gas  forrned  which  probably  was  produced 
by  an  acid  fermentation  in  the  stomach.  This  condition  occurred  with 
three  out  of  the  four  steers  under  test. 

TABLE  XX. 
Showing  Consumption  of  Hay,  Mueller* s  Molasses  Grains  and  Water. 

Digestion  Period  V, 
(Food  eaten  and  water  drunk.) 


No. 
Days 

Hay  Eatbn 

!  Aver- 
Total   1     age 
PerDay 

Grain  Eaten 

Water  Drunk 

Portion  of 
Period 

Total 

Aver- 
PerDay 

Total 

Aver- 
PerDay 

SUer  No.  1 
Preliminary 

Digestion 

9 
6 

35610 
19800 

3957 
3960 

35100 
30000 

3900 
6000 

301810 
194840 

• 
33534 

38968 

Steer  No.  2 
Preliminary 

Digestion 

9 
6 

35620 
19590 

31480 
19840 

3958 
3918 

33340 
30000 

3704 
6000 

264460 
167560 

29384 
33512 

SUer  No.  S 
Preliminary 

Digestion 

9 
6 

3497        43500 
3968        30000 

4833 
6000 

298000 
186650 

33111 
37330 

Steer  No.  h 
Preliminary 

Digestion' 

9 
5 

35920 
20000 

3991 
4000 

43500 
20000 

4833 
6000 

307220 
189660 

34185 
37912 
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SUMMARY  OF  RESULTS. 

In  order  that  the  results  may  be  studied  with  greater  ease  and  a 
comparison  of  the  rations  made,  the  averages  of  the  results  obtained 
are  brought  together  in  table  No.  22. 

TABLE  XXII. 

Showing  average  coefficients  of  Dige&tibility  obtained  in  the  Experiments 

together  Tvith  those  of  Wheat  Bran  for  comparison, 

(Average  of  results  obtained  with  4  steers.) 


I 


I 


I 


I 


06 


p  o  a  Q) 


1.  Hay  (Average  of  4 

steers) 

2.  Hay  (Average  of  2 

steers) 

8.    Hay  and  Molasses 
(Aver,  of  2  steers) 

4.  Mixed  Grain 

5.  Mixed    Grain    and 

Molasses 

6.  Sucrene 

7.  Mueller's  Molasses 

Grains 

Wheat  Bran.... 


% 
48.4 
40.6 
57.6 
64.9 
78.9 
66.9 
68.1 
67.3 


17.2 
3.9 
14.1 
18.1 
49.4 
39  1 
38.8 
47.1 


% 

% 

44.3 

51.3 

47.3 

44.7 

38.3 

52,9 

67.1 

16.8 

71.5 

40.2 

65.2 

34.1 

57.3 

28.9 

82.3 

25.1 

47.0 

40.9 
63.7 
72.1 
88.6 
76.4 
83.2 
74.6 


% 

32  1 
28.0 
27  0 
93.3 

102.0 
97.5 

102.8 
54  7 


% 

78.9 
73  7 
94  6 


84.0 
80.8 
97.7 


107.1  1  103  6 


98  9 
97.9 
99.8 


99  9 

97.7 
100  4 


These  results  show  that  the  addition  of  molasses  to  a  ration  lias 
a  tendency  to  increase  the  digestibility  of  both  hay  and  grain  feeds. 
This  coupled  with  the  generally  observed  fact  that  molasses  contributes 
toward  making  feeds  more  palatable  and  also  acts  as  an  appetizer  gives 
to  molasses  a  relatively  high  place  as  a  stock  food  and  makes  it  more 
valuable  than  its  analysis  alone  would  indicate. 

The  results  obtined  with  Sucrene  and  Mlueller's  Molasses  Grains 
when  compared  with  those  obtained  for  the  mixed  grain  ration  used, 
show  quite  evidently  that  the  molasses  which  they  contain  have  con- 
tributed toward  making  them  more  digestible  and  giving  them  a  higher 
feeding  value  than  they  would  have  had  without  the  molasses.  The 
mixed  grain  ration  used  contained  a  greater  variety  of  grains  than  is 
used  by  most  dairymen  and  probably  average  well  with  any  in  quality, 
yet  both  the  Sucrene  and  Mueller's  Molasses  Grains  showed  a  higher 
digestibility. 

In  studying  these  figures  the  point  is  noticed  that  the  protein  is 
sometimes  not  so  digestible  in  the  presence  of  molasses,  and  this  sug- 
gests the  thought  that  it  may  be  that  the  presence  of  the  readily  avail- 
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able  energy  of  the  molasses  has  filled  the  requirements  of  the  animal 
and  thus  not  necessitated  the  bi:»eaking  up  of  more  difficult  protein  com- 
pounds. 


EFFECTS  OF  MOLASSES   ON    NITROGEN    METABOLISM. 

It  is  sometimes  claimed  that  the  excess  of  salts  contained  in  mo- 
lasses, and  like  foods,  stimulate  an  extra  secretion  of  urine  and  thus 
may  bring  about  consumption  and  waste  of  nitrogenous  compounds  from 
the  system.  With  an  idea  of  seeing  if  there  was  any  special  indications 
in  this  direction,  during  the  periods  when  the  digestibility  of  the  feeds 
were  being  determined,  the  urine  was  collected  and  the  total  nitrogen 
determined  in  it.  The  results  obtained  are  set  forth  in  tables  23  and  24, 
from  a  study  of  which  it  would  seem  that  there  may  have  been  a  slight 
increase  in  the  quantity  of  urine  secreted  during  the  periods  when  mo- 
lasses was  being  fed,  but  that  the  percentage  of  nitrc^en  usually  de- 
creased so  as  to  allow  about  a  constant  per  cent  to  be  stored  in  the 
body.  The  figures  show  no  special  effect  which  could  be  attributed  to 
the  molasses. 

TABLE  XXIIL 

Showing  the  quantity  and  the  Nitrogeji  content  of  the  Urine  excreted 

during  five  days  of  Digestion  Period, 


Steer  No.  1 

Steer  No.  2 

Steer  No.  3 

Steer  No.  4 

Period 

Quan- 
tity 
grams 

Nitro- 
gen 

% 

Quan- 
tity 
grams 

Nitro- 
gen 

% 

Quan- 
tity 
grams 

Nitro- 
gen 

% 

Quan- 
tity 
grams 

Nitro- 
gen 

% 

I 

16860* 
31950* 

0.70 
1.29 

8800* 
17900* 

1.23 
1.61 

13390* 
34580-^ 

0.61 
0.95 

10140* 
39760* 

0.59 

II 

0.85 

Ill 

42890* 

1.29 

32850 

1.49 

17600* 

1.89 

19950* 

1.86 

IV 

^1830* 

1.44 

28730* 

1.19 

33620* 

1.50 

28710* 

1.53 

V 

55400 

1.35 

55380 

1.30 

49810 

1.10 

53470 

1.14 

VI 

28700 

0.87 

19370 

0.99 

*Some  urine  lost. 
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TABLE  XXIV. 
Showing  the  Nitrogeyi  Metabolism  during  the  different  Digestion  Periods. 


Period 

N-in  Urine 
Grams 

157  5 
126.5 
175.7 
147.8 

1 

1^ 

1 

306.4 
2338 
371.6 
369.1 

Total 

Stored 

1 

13.78 

9.11 

32.75 

45.03 

%  of 

Excreted 

N-in  Urine 

I 

Hay 

1  106.58 

2  85.97 

3  74.20 

4  55.11 

264.1 
212  5 
249  9 
202.9 

42  3 

21.3 

121.7 

166.2 

40.37 
40.46 
29.69 
27.16 

Average 

....     80.46 

1  352.27 

2  283.44 

3  ,  339.50 

4  338.06 

151.9 

400.0 
343.5 
387  3 
450.3 

232.4 

752.3 
726.9 
726.8 
788.4 

320  3 

1047.9 

921.1 

1085.5 

1125  2 

87.9 

25.17 

34.42 

II 
Suerene 

295.6 
1942 
368.7 
336.8 

28.21 
21.08 
33.04 
29.93 

46.83 
38.99 
46.71 
42.89 

Average 

....    328.32 

395.3 

748.6 

• 
1044.9 

296.3 

28.07 

43.86 

Ill 
Mixed  Grain 

1 
2 
3 

4 

650.56 
490.28 
332.59 
378.28 

532.7 
392.9 
394.5 
361.5 

1083.3 
883.2 
727  1 
739.8 

1243.2 
1230.5 
1231.0 
1243.0 

159.9 
347.3 
503.9 
503  2 

12.86 
28.22 
40.94 
40.48 

50.82 
55.52 
45.75 
61.14 

Average 

487.93 

420.4 

858  4 

1236.9 

378.6 

30.63 

50.81 

IV 

Mixed  Grain 
and  Molasses 

1 
2 
3 
4 

595  58 
341.8 
578.24 
432.69 

406.5 
4328 
462.0 
383.0 

1002.1 
774.6 

1040.2 
815.7 

1325.6 
1327.5 
1271.1 
1327.8 

323.5 
552.9 
230.9 
512.1 

24.41 
43.12 
18.17 
38.57 

59.43 
42.69 
55.59 
53.04 

Average 

409.69 

421.1 

908.3 

1313.0 

409.7 

81.07 

62.69 

1 
2 
3 
4 

V 

Mueller's 

Molasses 

Grains 

745.16 
715.09 
551.11 
483.39 

383.6 
553.0 
566  6 
523.2 

1128.8 
1268.1 
1117.7 
1006.6 

1130.2 
1139.0 
1140.3 
1142.0 

1.4 
none 
22.6 
135.4 

.12 
none 

.20 
11.86 

66.01 
66.38 
49  31 
48.02 

Average 

623.69 

506.6 

1180.3 

1137.9 

39.9 

3.05 

54.93 

VI.    Hay  and 
Molasses 

1 
2 

200.62 
186.79 

187.6 
207.0 

388.2 
393.8 

322.5 

318.8 

none 
none 

none 
none 

61.68 
47.43 

Average 

....    193.71 

197.3 

391.0 

320.7 

none 

none 

49.66 
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ALFALFA  IN  MARYLAND. 

By  C.  W.  Nash. 

HISTORY  OF  ALFALFA. 

Alfalfa  has  been  used  as  a  forage  crop  in  Egypt,  Greece  and 
other  Eastern  countries  for  over  2,000  years.  It  is  a  native  of  Eastern 
Asia,  where  it  thrives  particularly  well  on  the  high  dry  plateaus.  It  was 
brought  to  Mexico  by  the  Spaniards  about  four  hundred  years  ago, 
and  from  there  was  taken  to  South  America.  It  was  introduced  into 
the  United  States  over  a  century  ago  from  Central  Europe,  under  the 
name  of  Lucerne,  but  was  only  locally  grown  until  after  its  introduc- 
-  tion  into  California  from  Chili,  in  1854.  From  California  it  gradually 
worked  its  way  Eastward,  until  now  it  is  the  chief  forage  crop  in 
many  of  the  Western  States,  and  is  being  grown  to  some  extent  in 
nearly  every  State  and  Territory  in  the  Union.  No  other  forage  crop 
is  exciting  so  much  attention  at  the  present  time. 

\ 

KLFKLFA  IN   MARYLAND. 

Alfalfa  was  tried  in  Maryland  over  fifty  years  ago,  and  there  are 
fanners  who  have  been  growing  it  for  twenty  to  forty  years,  but 
its  distribution  has  been  only  local  until  a  few  years  ago,  when  the 
Mar>'land  Agricultural  Experiment  Station,  in  cooperation  with  the 
United  States  Department  of  Agriculture,  furnished  seed  to  a  large 
number  of  farmers  to  encourage  them  to  try  it  experimentally,  and  to 
get  data  as  to  its  adaptability  to  Maryland  conditions.  In  the  spring 
of  1902  question  sheets  were  sent  to  each  of  these  farmers  for  infor- 
mation as  to  the  methods  they  had  used  in  preparing  the  seed  bed  and 
seeding,  and  as  to  their  success  in  growing  alfalfa.  The  fall  following 
a  bulletin  on  "Alfalfa  in  Maryland"  was  issued  by  the  Experiment 
Station. 

Since  1902  several  cooperative  tests  with  farmers  have  been 
started,  and  many  other  farmers  have  tried  alfalfa.  Another  list  of 
questions  was  sent  out  in  1906,  the  object  being  to  obtain  information 
as  to  what  character  of  soil  and  what  methods  of  culture  have  given 
the  best  results  in  this  State.  While  it  was  not  possible  to  send  a 
circular  letter  to  every  farmer  growing  alfalfa,  and  some  of  those 
to  whom  it  was  sent  did  not  reply,  the  number  of  responses  made  was 


292  MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

sufficient  to  fairly  represent  the  average  conditions  in  the  State. 
There  were  two  hundred  ninety-two  letters  sent  out,  from  which  one 
hundred  fifty-eight  replies  were  received,  thirty-six  reporting  failure, 
and  one  hundred  twenty-two  reporting  the  alfalfa  doing  well.  The 
total  acreage  reported  by  these  letters  was  about  eight  hundred  acres. 
These  one  hundred  twenty-two  successful  growers  are  located  in 
every  county  of  the  State,  except  Wicomico  and  Caroline  counties, 
and  each  of  these  two  counties  have  in  at  least  one  instance  in  the 
past  grown  alfalfa  successfully.  The  fact  that  the  three  counties  hav- 
ing the  largest  acreage,  namely,  Baltimore,  Talbot  and  Allegany,  are 
in  different  sections  of  the  State  also  shows  that  alfalfa  is  of  general 
rather  than  sectional  distribution. 

The  season  of  1906  was  exceptionally  unfavorable  for  alfalfa. 
The  drought  in  the  early  summer  doubtless  lessened  the  vitality  of  the 
plants,  and  the  excessively  long  wet  period  in  late  summer  practically 
kept,  even  those  soils  which  were  normally  well  drained,  in  a  saturated 
condition.  The  effect  was  much  more  noticeable  on  the  1905  seedings 
than  on  the  older  fields,  showing  that  alfalfa  is  not  as  hardy  the  first 
year  as  it  is  when  older. 

During  the  spring  of  1907  a  circular  letter  was  sent  to  each  of  the 
one  hundred  twenty-two  parties  who  had  previously  reported  success 
with  alfalfa,  asking  a  reply  as  to  the  yield  and  number  of  crops  obtained 
in  1906.  The  following  table  gives  the  dates  of  seeding,  the  yields  per 
acre,  and  other  data  reported  by  alfalfa  growers : 
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Names 


Date  Sown 


•s-? 

2 

1 

® 
P 

i 


John  W.  Llewellyn 
M.  R.  Wilson 
M.  R.  Wilson 
W.  A.  Ck>mbs 
L.  A.  Palmer 
Harry  Alder. 
Chas.  A.  Councilman 
T.  V.  Richardson  . . . 

Ephraim  Haines 

Wm.  Coulby 

E.  W.  Dawson 

T.  J.  Hackett 

R.  R.  Lewis 

John  Schaf  er 

H.  P.  Weber 

Dr.  Herbert  Hoopes. 

Wm.  Mikel 

Earnest  N.  Adams.. . 
Abram  S.  Crawford . 
Samuel  L.  Wright... 

C.  C.  Mainhart  

Dr.  A.  Stabler 

E.  P.  Thomas 

John  Dicus 

Jas.  T.  Anthony 

D.  E.  C.  W.  Thom... 

C.  B.  Greenwell 

A  Hyatt 

A  Hyatt 

Jos.  M.  Mattingly . . . 
Wm.  S.  Richardson  . 

A.  Sudler 

John  Aikenhead 

Miss  Julia  Dixon 

Chas.  E.  Fairbanks  . 

Geo.  B.  Taylor 

Jno.  S.  Ronrer 

L  T.  Costen 

F.  E.  MaUhews 


Carroll 

Charles 

Cecil 

Dorchester 

Frederick 
•  « 

Garrett 
Harford 

Howard 

Kent 
<< 

Montgomery 


Prince  George 
Queen  Anne 

Saint  Mary's 


Somerset 
<< 

Talbot 


Washington 
Worcester 


Apr.  1900 
12  yrs.  ago 
Apr.  1903 
Aug.  1904 


6  yrs.  ago 


May  1903 
May  1902 


June  1902 
Aug.  1905 


Aug.  1906 
Aug.  1905 


May  1903 
Aug.  1905 
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The  above  yield  reported  by  Mr.  Ephraim  Haines,  Medford, 
Maryland,  shows  what  may  be  accomplished  under  favorable  con- 
ditions, his  four  cuttings  in   1906  making  a  total  measurement  of 


W.  A.  Combs  reportB  four  good  cuttings  a  year. 

L.  A.  Palmer,  three  tons  per  acre  in  1905,  and  two  and  one-fourth  tons  in 


♦Mr. 
♦Mr. 

1006. 

•Mr.  B.  W.  Dawson,  five  or  six  tons  per  acre  for  six  years. 

♦Mr.  John  Schafer^  five  tons  per  acre  in  1905. 

•Mr.  Samuel  L.  Wright,  five  tons  per  acre  in  1903-04-06. 

♦Mr.  Joseph  M.  Mattingly,  five  and  one-tbird  tons  per  acre  in  1906,  and  four  and 
one-half  tons  in  1906.  ^^^        ^  ^      ^ 

♦Mr.  F.  E.  Matthews,  five  tons  per  acre  in  1906,  and  live  to  seven  tons  per  acre 
each  year  previous. 
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twelve  feet,  and  a  total  yield  which  was  estimated  at  seven  tons  per 
acre. 

Rev.  P.  P.  Arnd,  Elkton,  Maryland,  reports  that  his  first  cutting 
in  1905  attained  a  height  of  five  feet,  and  yielded  one  ton  of  hay 
from  one-eighth  acre  of  land,  and  produced  sufficient  hay  and  green 
forage  during  the  season  to  keep  a  cow  in  a  very  heavy  flow  of  milk 
from  May  to  December,  seven  months,  with  no  other  feed  except 
three  hundred  to  four  hundred  pounds  of  ground  grain,  mostly  bran 
and  corn.  Estimating  the  amount  of  hay  required  to  keep  a  cow 
seven  months  at  two  tons,  a  yield  of  hay  at  the  rate  of  sixteen  tons 
per  acre  was  obtained. 

Some  of  the  experiences  of  Maryland  farmers  show  that  alfalfa 
may  remain  a  profitable  crop  for  several  years  without  reseeding. 
Mr.  J.  T.  Davis,  Federalsburg,  Maryland,  had  a  field  of  one-half  acre, 
sown  in  1895,  which  made  an  average  of  about  four  cuttings  a  year 
until  1905,  when  it  was  plowed  up.  Mr.  John  Llewellyn,  Cumberland, 
Maryland,  has  a  field  of  ten  acres,  sown  in  1900,  which  seems  to  be 
getting  better  every  year,  and  last  year  made  a  yield  of  four  and 
one-half  tons  per  acre.  Hon.  Charles  A.  Councilman  has  a  field  01 
sixty-six  acres,  sown  twelve  years  ago,  which  made  four  or  five  tons 
per  acre  last  year.  Other  fields  mentioned  in  the  preceding  table 
also  show  the  longevity  of  alfalfa  in  this  State. 

SOILS  FOR  ALFALFA. 

Alfalfa  may  be  successfully  grown  on  a  great  variety  of  soils, 
but  is  much  more  easily  grown  on  certain  types  of  soil  than  others. 
The  best  soil  is  one  with  a  surface  sufficieotly  heavy  to  retain  an 
abundance  of  moisture,  and  furnish  a  good  storehouse  for  plant  food, 
and  with  a  fairly  deep  sub-soil  sufficiently  porous  to  allow  good  under- 
drainage.  The  soil  survey  types  of  Maryland  possessing  these  char- 
acteristics in  the  largest  degree  are  the  Sassafras  loam,  the  Sassafras 
sandy  loam,  the  Cecil  loam  and  the  Cecil  mica  loam. 

The  Sassafras  loam  occurs  in  large  areas  on  the  Eastern  Shore 
of  Maryland,  and  in  small,  much-scattered  areas  on  the  Western  Shore, 
and  in  Southern  Maryland.  It  is  a  brown  loam  to  a  depth  of  eight  to 
ten  inches,  underlaid  by  a  yellow  clay  to  a  depth  of  three  to  thirty 
feet,  below  which  is  a  layer  of  sand  or  gravel  a  foot  or  more  in  thick- 
ness, which  gives  good  under-drainage  if  it  lies  sufficiently  near  the 
surface.  The  Sassafras  sandy  loam  closely  resembles  the  Sassafras 
loam,  except  that  it  contains  more  sand,  and  is  a  lighter  and  better 
drained  soil. 

The  Cecil  loam  and  the  Cecil  mica  loam  occur  in  large  areas 
in  the  Piedmont  Plateau.  They  are  made  of  disintegrated  rock,  and 
are  sufficiently  loose  to  allow  good  drainage,  yet,  sufficiently  compact 
to  retain  a  fair  amount  of  moisture  and  hold  plant  food  in  store. 
They  are  brown-colored  loams  at  the  surface,  beneath  which  is  a  deep 
layer  of  slightly   lighter  colored  loam.     The  Cecil  mica   loam,  as  its 
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name  implies,  contains  a  larger  amount  of  mica.  It  is  not  so  abundant 
as  the  Cecil  loam. 

Limestone  soils  are  usually  well  suited  to  the  growing  of  alfalfa. 
These  are  clay  soils,  underlaid  with  limestone  rock  at  varying  depths, 
and  occur  in  considerable  areas  in  Baltimore,  Carroll,  Frederick  and 
Washington  Counties.  This  portion  of  the  State  has  a  much  higher 
elevation,  and  a  much  lighter  rainfall,  than  Eastern  and  Southern 
Maryland,  and  appears  to  be  in  every  way  suited  to  the  production 
of  alfalfa.  Two  precautions,  however,  should  be  taken  in  choosing 
a  field  for  alfalfa  on  the  limestone  soils;  the  rock  must  lie  several 
feet  (preferably  four  or  more)  below  the  surface,  to  give  ample  room 
for  the  deep-growing  alfalfa  roots  to  develop,  and  Sie  soil  must  be 
well  drained,  preferably  well  drained  at  the  surface  by  the  slope  of 
the  land,  and  well  under-drained  through  layers  of  sand  or  gravel, 
or  other  porous  strata. 

The  general  classes  of  soils  which  have  the  best  physical  con- 
dition naturally  are  the  sandy,  medium  and  clay  loams.  The  loamy 
sands  and  the  medium  heavy  clays,  however,  may  be  made  suitable 
for  alfalfa  growing  by  manuring  and  drainage.  The  light  sandy  and 
the  very  heavy  clay  soils  are  least  adapted  to  growing  alfalfa.  On 
sandy  soils  well  stocked  with  humus  the  growth  has  been  vigorous 
when  moisture  has  been  abundant,  but  during  droughts  the  alfalfa 
has  suffered  severely,  and  during  the  winter  it  has  been  thrown  out 
by  the  heaving  or  the  alternate  freezing  and  thawing  of  the  soil.  On 
some  sandy  soils  sown  in  the  fall  of  1906  the  crop  was  entirely  de- 
stroyed by  the  plants  being  heaved  out.  On  heavy  clay  soils  in  good 
tilth  alfalfa  has  thrived  well  under  moderate  rainfall,  but  during  the 
excessive  wet  periods  it  has  been  "drowned  out,"  and  during  the  win- 
ter it  has  been  thrown  out  by  heaving.  The  soils  least  affected  by 
heaving  are  those  composed  of  soil  particles  of  moderate  size,  and 
containing  a  large  amount  of  humus.  The  danger  from  heaving  is 
much  greater  the  first  winter  after  seeding  than  later,  after  the  plants 
have  become  deeply  rooted. 

Alfalfa  does  best  on  well-drained  soils  where  the  water  level  is 
several  feet  below  the  surface.  Alfalfa  is  a  very  deep-rooted  plant, 
sending  its  roots  down  into  sub-soil  which  is  largely  unavailable  to 
other  farm  crops.  These  roots  will  not  thrive  in  a  water-soaked  soil, 
and  in  attempting  to  grow  alfalfa  on  a  wet  soil,  or  a  soil  with  the  water 
level  only  a  few  feet  from  the  surface,  the  alfalfa  is  placed  in  unnatural 
conditions,  and  little  can  be  expected  of  it.  If  possible,  a  field  with 
a  sufficient  slope  to  effect  thorough  surface  drainage,  and  sufficiently 
open  or  porous  to  provide  good  undfer-drainage,  should  be  selected  for 
alfalfa.  Strata  of  sand  or  gravel,  a  few  feet  below  the  surface  usually 
make  a  very  effective  drain.  Soils  which  are  not  well  drained  may 
often  be  n»ade  suitable  for  alfalfa  growing  by  the  use  of  open  ditches 
or  by  tile  drainage. 
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ALFALFA  I'N  ROTATION  OF  CROPS. 

The  best  crops  to  precede  alfalfa  are  those  that  leave  the  land 
unusually  fnee  from  ini^ds  and  weed  seeds,  and  those  that  add  organic 
matter,  and  thus  enrich  the  soil.  Com  and  potatoes  are  good  for  the 
first  purpose,  and  crimson  clover  and  cow-peas  for  the  second.  On 
land  rich  in  organic  matter  the  cow-peas  or  crimson  clover  may  be 
cut  for  hay,  but  on  lands  v.ery  deficient  in  humus,  it  may  be  more 
profitable  to  plow  under  the  whole  growth.  Potatoes  are  very  good 
for  getting  the  land  in  condition,  and  several  farmers  in  this  State 
have  been  the  most  successful  when  they  have  sown  alfalfa  after  early 
potatoes.  Land  that  is  used  for  trucking,  if  not  too  light,  usually 
does  well,  because  such  land  has  been  prepared  by  manuring  and 
cultivation.  Alfalfa  should  not  follow  directly  after  a  sod,  as  grasses 
usually  run  the  alfalfa  out  within  two  or  three  years.  A  crop  of  com 
grown  between  a  sod  and  alfalfa  will  give  time  for  the  sod  to  decom- 
pose, and  will  destroy  most  of  the  grass.  Where  sweet  corn  is  grown 
for  canning  purposes,  and  the  crop  removed  as  early  as  possible,  it 
may  be  followed  by  alfalfa,  and  when  the  land  is  rich  in  vegetable 
matter  alfalfa  may  be  sown  in  the  fall,  after  wheat,  if  special  prepara- 
tion of  the  land  is  made.  In  preparing  for  alfalfa  the  rotation  should 
be  planned  ahead  for  two  or  more  years,  as  mentioned  below  under 
"Soil  Enrichment." 

SOIL  ENRICHMENT. 

One  of  the  principal  causes  of  failure  of  alfalfa  in  Maryland  has 
been  a  lack  of  sufficient  organic  matter  in  the  soil.  The  continuous 
cropping  with  tobacco,  or  one  or  two  of  the  grain  crops,  has  more  or 
less  exhausted  the  humus  or  organic  matter,  and  has  thus  affected  its 
supply  of  plant  food,  its  physical  condition,  and  its  capacity  for  hold- 
ing moisture.  It  is  necessary  on  these  humus-exhausted  soils,  if  one 
would  have  success  with  alfalfa,  to  replace  the  plant  food  removed 
by  continuous  cropping,  by  the  application  of  barnyard  manure,  by  the 
use  of  green  manure  crops,  or  by  the  rotation  of  crops  in  which 
legumes,  such  as  cow-peas,  vetch  and  clover  are  used.  The  quickest 
way  to  increase  the  organic  content  of  the  soil,  and  improve  its 
physical  condition,  when  plenty  of  manure  is  not  available,  is  by  use 
of  green  manure  crops.  The  legumes  best  adapted  to  this  purpose 
are  cow-peas,  vetch  and  crimson  clover.  Other  crops  which  may  be 
used  for  green  manuring  are  wheat,  rye  and  sorghum.  These  crops 
may  be  grown  one  after  the  other,  or  grown  in  rotation  with  other 
crops,  as  shown  in  rotation  plans  in  the  following  paragraph. 

A  good  rotation,  when  a  few  years  can  be  allowed  to  fit  a  field 
for  alfalfa,  is  as  follows : 

First  year — Com,  followed  by  crimson  clover. 

Second  year — Crimson  clover,  followed  by  cow-peas,  and  seeded 
to  wheat  in  fall. 
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Third  year — Wheat,  followed  by  cow-peas  or  vetch. 

Fourth  year — Com,  followed  by  crimson  clover. 

Fifth  year — Crimson  clover,  followed  by  alfalfa. 

The  crimson  clover  may  be  sown  in  ttie  com  field  after  the  last 
cultivation,  and  should  be  ready  to  cut  in  May  of  the  following  sea- 
son, in  time  to  grow  a  crop  of  New  Era  cow-peas,  which  should  be 
cut  early  enough  to  allow  the  seeding  of  wheat  in  the  fall.  By  this 
rotation,  even  by  using  the  cow-peas  for  hay,  the  land  will  continually 
become  richer,  and  at  the  same  time  will  usually  be  bringing  in  bettet 
returns  than  it  would  by  continuous  grain  farming.  If  both  the 
cow-peas  and  crimson  clover  are  turned  under,  the  land  should  become 
rich  enough  in  organic  matter  at  the  end  of  the  rotation,  even  without 
manure  to  produce  good  crops  of  alfalfa.  This  system  is  one' 
that  may  be  used  to  advantage  when  manure  is  not  available,  and 
when  large  fields  are  being  fitted  for  alfalfa  seeding.  When  manure 
is  plentiful,  the  following  preparation  will  be  sufficient :  Corn  followed 
by  ^crimson  clover  the  first  year,  with  the  crimson  clover  plowed  under 
the  next  spring,  and  the  ground  summer  fallowed,  and  alfalfa  sown  in 
the  fall,  or  crimson  clover  cut  for  hay  and  a  heavy  coat  of  manure 
plowed  under  in  its  place.  When  plowing  for  the  corn  a  heavy  coat 
of  manure  should  be  turned  under.  Land  that  is  in  wheat  may  be 
fitted  for  alfalfa  quickly  by  sowing  cow-peas  after  the  wheat,  and 
by  plowing  them  under  in  late  fall,  or  by  sowing  crimson  clover,  and 
plowing  it  under  the  next  spring,  then  seeding  cow-peas  which  may 
be  cut  for  hay,  manure  preferably  having  been  plowed  under  for  both 
the  fall  and  spring  crops.  The  manure  should  be  applied  to  the  crops 
preceding  the  alfalfa,  so  that  there  will  be  sufficient  time  to  improve 
the  physical  condition  of  the  soil,  and  to  kill  the  weeds  introduced  by 
the  manure;  however,  if  the  manure  is  well  rotted,  so  that  it  is  free 
from  weed  seed  an  application  of  manure  is  beneficial  even  at  seed- 
ing time. 

The  value  of  manure  in  growing  alfalfa  has  been  well  demon- 
strated on  the  farm  of  Mr.  Henry  Fuss,  of  Union  Bridge,  Carroll 
County,  who  seeded  two  acres  of  alfalfa  in  the  fall  of  1905.  A  load 
or  two  of  well-rotted  manure  from  the  hog  lot  was  spread  on  one 
corner  of  the  field  before  sowing  the  alfalfa,  and  in  the  spring  of 
1907  there  was  a  perfect  stand  of  rank-growing  alfalfa  where  the 
manure  was  applied,  while  around  it  the  alfalfa  had  been  mostly 
killed,  and  was  much  smaller. 

The  value  of  manure  is  shown  on  other  farms.  There  are  several 
growers  in  the  State  who  have  two  or  more  fields  of  alfalfa,  one 
field  having  been  manured,  and  having  plenty  of  humus  and  nitrogen, 
and  others  which  have  hot  been  manured,  and  have  been  continuously 
cropped  without  a  legume  in  the  rotation,  who  have  a  permanent  stand 
on  the  manured  field,  while  the  unmanured  fields  have  never  pro-^ 
duced  much,  and  at  the  end  of  a  year  or  two  were  practically  worthless. 
Farmers  who  are  using  large  amoiints  of  bamyatd  and  greto  manures 
are  raising  large  crops  of  alfalfa,  while  others  in  the  sattie  locality;  and 
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under  similar  soil  conditions,  but  who  are  not  using  anything  but 
commercial  fertilizers  are  unable  to  grow  alfalfa  with  any  success. 
One  illustration  of  such  a  condition  may  be  found  in  Baltimore  County, 
around  Glyndon,  where  Mr.  Councilman  has  been  growing  alfalfa 
successfully  for  years,  and  has  a  sixty-six  acre  field  that  is  twelve 
years  old,  and  yet  so  far  as  known  to  the  writer,  or  Mr.  Councilman, 
no  one  else  has  grown  the  crop  successfully  within  several  miles  of  Mr. 
Councilman's  farm,  although  many  have  tried  raising  it. 

Commercial  fertilizers  are  of  value  in  that  they  supply  available 
plant  food,  but  they  will  not  take  the  place  of  manure  because  they  do 
not  add  vegetable  matter  to  form  humus,  and  to  improve  the  physical 
condition  of  the  soil.  Their  chief  value  is  in  conjunction  with  manure 
to  furnish  the  mineral  elements,  phosphorous  and  potassium,  and  to 
furnish  a  greater  abundance  of  plant  food  for  the  alfalfa  while  young 
and  tender.  It  can  doubtless  be  used  with  profit  at  time  of  seeding 
for  these  reasons. 

LIMING.  ■ 

Alfalfa  reaches  its  highest  development  on  neutral  or  slightly 
alkaline  soils.  In  acid  soils  it  usually  has  a  sickly,  yellow  appearance, 
and  does  not  make  a  vigorous  growth,  doubtless  due  to  the  fact  that 
the  acid  conditions  are  not  suited  to  the  development  of  the  alfalfa 
bacteria. 

The  acidity  or  alkalinity  of  the  soil  may  be  tested  by  the  use  of 
blue  litmus  paper,  which  can  be  secured  of  any  druggist.  The  litmus 
test  may  be  made  by  moistening  a  portion  of  the  soil  so  that  it  will 
stick  together,  and  inserting  the  litmus  paper  in  a  cut  made  with  a 
knife,  and  closing  the  soil  together  compactly  around  the  paper.  If 
within  a  half  hour  or  less  the  litmus  paper  turns  pink  the  need  of  lime 
is  indicated.  Where  tests  are  not  made,  and  the  soil  has  not  been 
limed  for  years,  it  is  much  safer  to  lime  than  to  run  the  risk  of  the 
alfalfa  being  killed  out  by  the  acidity  of  the  soil.  The  amount  that 
should  be  applied  varies  with  different  soils,  clay  soils  requiring  a 
heavier  application  than  sandy  soils.  On  clay  soils  which  have  not 
been  limed  in  many  years  about  one  ton  per  acre  should  be  applied, 
while  soils  in  which  the  acidity  has  been  partially  corrected  should 
receive  a  proportionate  amount.  On  sandy  or  humus  exhausted  soils 
it  is  not  advisable  to  put  on  more  than  one  thousand  pounds  at  one 
time,  for  lime  is  an  indirect  fertilizer,  and  liberates  plant  food  by  has- 
tening the  decomposition  of  the  organic  matter  in  the  soil,  and  thus 
reduces  its  fertility.  Qay  soils  are  more  retentive  of  plant  food,  so 
that  less  is  lost  by  this  decomposition,  and,  furthermore,  the  clay  soils 
are  improved  greatly  in  texture  by  the  flocculation  of  the  soil,  or  the 
aggregation  of  the  smaller  particles  into  larger  ones. 

Caster  shell  lime  or  stone  lime  is  generally  used,  though  other 
substances,  such  as  marl,  may  be  used  more  economically,  where  they 
can  be  obtained  on  the  farm  for  the  expense  of  digging.  The  lime 
should  be  applied  on  the  surface^  and  worked  in- with  the  surface  soil. 
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and  it  should  be  put  on  in  as  active  a  condition  as  possible.  To  do 
this  the  lime  should  be  slaked  with  water,  and  as  soon  as  slaked  should 
be  spread  as  evenly  as  possible.  It  may  be  applied  with  a  shovel,  or 
with  the  lime  attachment  which  comes  with  most  manure  spreaders. 

Ground  stone  lime,  which  has  recently  been  put  on  the  market, 
is  a  finely  ground  lime,  which  is  easily  distributed,  and  is  thought  to 
be  better  than  the  burnt  lime,  as  it  can  be  applied  iri  the  active  state. 
It  can  be  applied  through  the  fertilizer  attachment  of  the  ordinary 
grain  drill. 

INOCULATION. 

Like  other  legumes,  alfalfa  has  the  ability  in  the  presence  of  cer- 
tain microscopic  organisms,  called  bacteria,  to  obtain  nitrogen  from 
the  air  in  the  soil.  When,  however,  the  bacteria  are  absent,  alfalfa 
has  to  depend  for  its  supply  upon  that  already  in  the  soil,  and  is  not 
able  to  make  a  vigorous  growth,  except  when  the  soil  is  rich  and  well 
supplied  with  nitrogen,  and  is  not  able  to  build  up  the  nitrogen  con- 
tent of  the  soil,  the  great  function  of  leguminous  plants. 

It  is  somewhat  difficult  to  determine  whether  the  alfalfa  bacteria 
are  present  in  a  field  or  not  before  growing  alfalfa,  but  unless  the 
field  has  previously  grown  alfalfa,  or  unless  sweet  clover  has  grown 
on  the  field,  there  is  little  chance  of  the  soil  containing  the  bacteria, 
and  it  is  advisable  to  inoculate  the  soil. 

Sometimes  a  partial  inoculation  has  been  secured  through  bacteria 
which  have  been  carried  upon  the  seed,  but  this  means  of  inoculation 
is  uncertain,  and  not  thorough,  and  should  never  be  depended  upon. 

Soils  may  be  inoculated  artificially  in  three  ways:  By  inoculated 
soil ;  by  water  extract  from  inoculated  soil,  and  by  the  use  of  artificial 
cultures  of  alfalfa  bacteria.  Inoculation  by  means  of  inoculated  soil 
has  given  much  better  success  than  other  methods.  The  soil  should  be 
taken  from  a  field  known  to  be  well  inoculated,  and  from  a  place  in  the 
field  which  is  as  free  as  possible  from  harmful  weed  seeds.  The  surface 
soil  may  be  taken  to  the  ordinary  depth  of  plowing,  and  should  be  kept 
in  a  moist  condition,  and  be  kept  from  the  sunlight  until  it  is  applied. 
The  soil  may  be  applied  with  the  fertilizer  attachment  of  a  grain  drill,  or 
if  no  drill  is  available,  may  be  sown  by  hand,  and  immediately  harrowed 
in.  WJien  applied  by  hand  one-half  of  the  soil  should  be  sown  one  way, 
and  one-half  crosswise,  in  order  that  no  spots  may  be  missed.  The 
inoculated  soil  should  be  applied  at  the  rate  of  four  hundred  to  five 
hundred  pounds  per  acre,  and  if  plenty  of  soil  may  be  had  conveniently 
a  heavier  application  may  be  made.  If  the  inoculated  soil  must  be 
shipped  by  boat  or  rail  at  great  expense,  and  is  known  to  be  well  inocu- 
lated, it  may  be  applied  in  smaller  quantities,  even  as  low  as  one  hun- 
dred fifty  to  two  hundred  pounds  per  acre,  with  a  fair  chance  of  secure 
ing  inoculation,  which,  if  not  perfect  at  first,  will  become  so  within  one 
or  two  years.  In  many  sections  of  the  State  melUotus  alba,  or 
sweet  clover  (in  some  localities  called  gala  gumbar)  grows  commonly 
along  roadsides  and  in  waste  places,  and  the  soil  from  such  spots  may 
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be  used  for  inoculation,  if  the  alfalfa  soil  cannot  be  had  near  at  hand. 
An  experiment  conducted  by  Prof.  W.  T.  L.  Taliaferro,  formerly 
Agronomist  of  the  Experiment  Station,  shows  that  the  sweet  clover 
soil  produces  as  good  inoculation  as  the  alfalfa  soil  (See  plate  No.  II.). 

The  inoculation  by  water  extract  includes  the  passing  of  water 
through  an  inoculated  soil,  and  using  this  to  inoculate  the  alfalfa  seed, 
whieh  should  be  dried  out  of  the  sunlight.  This  method  is  unsatis- 
factory in  many  ways,  and  is  not  to  be  recommended. 

The  inoculation  by  means  of  artificial  cultures  has  usually  proved 
unsuccessful,  and  until  better  preparations  have  been  developed  and 
thoroughly  tested  it  is  not  advisable  to  use  this  method. 

Every  alfalfa  grower  should  know  how  to  determine  whether  or 
not  his  alfalfa  is  well  inoculated.  Many  farmers  in  this  State  who 
have  been  growing  alfalfa  for  years  say  they  have  never  seen  a 
tubercle,  though  they  have  looked  for  them  several  times.  The  reason 
in  some  cases,  doubtless,  was  because  there  were  no  tubercles,  but  in 
other  cases  it  evidently  was  not  known  what  the  tubercles  were  like, 
or  proper  methods  were  not  used  to  find  them.  Tubercles  occur  as 
wart-like  growths  on  the  roots,  most  of  them  being  about  the  size  of 
a  pin  head,  but  sometimes  growing  in  clusters  which  may  be  as  large 
as  a  pea.  They  are  much  easier  to  find  on  young  plants,  as  they  are 
then  nearer  the  surface,  and  nearer  the  main  root.  They  are  often 
noticeable  by  the  time  the  plants  are  three  or  four  inches  high,  and 
should  be  very  abundant  and  conspicuous  by  the  time  the  plants  are 
six  or  eight  inches  high.  Plate  No.  Ill  shows  some  small  plants  with 
tubercles  on  thieir  roots.  On  older  plants  the  tubercles  are  more  scat- 
tered, and  are  harder  to  find.  However,  they  can  be  found  by  remov- 
ing a  plant  with  considerable  soil  attached,  and  carefully  removing 
the  same  with  the  hands,  or,  better,  by  means  of  running  water,  so  as 
not  to  break  off  the  small  roots  where  most  of  the  tubercles  will  be 
found.  When  plants  a  year  or  more  old  are  pulled  up  what  tubercles 
they  had  have  usually  been  left  in  the  soil. 

When  only  a  part  of  the  plants  have  tubercles,  by  the  time  the 
alfalfa  is  six  oii  eight  inches  high  the  inoculation  is  not  what  it  should 
be.  Fields  on  which  inoculation  has  been  unsuccessful  may  be  inocu- 
lated with  earth  after  the  first  cutting,  and  the  land  harrov.'ed  with  a 
disc,  or  spiked-tooth  harrow,  but  inoculation  at  this  time  is  not  so 
eflFective  as  when  done  at  or  before  seeding  time. 

PREPARATION  OF  SEED-BED. 

The  importance  of  a  good  seed-bed  cannot  be  too  strongly  em- 
phasized, for  alfalfa  plants  are  delicate  while  young,  and  are  very 
sensitive  to  unfavorable  conditions,  such  as  weeds  and  lack  of  moisture. 
The  soil  should  be  fine  and  loose  for  the  surface  two  or  three  inches, 
and  below  that  should  be  sufficiently  firm  to  favor  capillary  action,  yet 
porous  enough  for  good  drainage  and  aeration.  On  deep,  medium  or 
heavy  soils  the  deeper  the  soil  has  been  plowed  the  better,  and  when 
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Plate   III — Showing  Young  Alfalfa  Plants  with  Tubercles  on  Roots. 
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preparation  begins  two  or  three  years  previaus  to  seeding,  the  depth 
of  plowing  should  be  gradually  increased  to  eight  to  ten  inches.  The 
proper  firmness  of  the  seed-bed  is  secured  when  land  is  plowed  from 
two  to  six  months  before  seeding  time,  and  only  the  surface  is  kept 
stirred. 

The  method  of  preparing  the  seed-bed  will  necessarily  depend 
upon  the  previous  cropping  and  treatment,  and  upon  the  length  ol 
time  which  there  is  to  prepare  the  ground.  Sometimes  it  is  i^ot  possible 
to  wait  long  enough  for  heavy  rains  to  settle  the  ground  without 


Plate  IV — Growth  of  Alfalfa  on  inoculated  portion  of  a  field  sewn  by  Mr.  W. 
Beall.  Beltsvllle,  Md..  in  September,  1905.  Picture  talcen  in  spring  of  1906,  when 
plants  were  about  fifteen  inches  high. 


delaying  the  seeding  too  long.  One  of  the  best  ways  to  prepare  the 
seed-bed  is  by  repeated  harrowing  with  a  spiked-tooth  harrow,  the 
tramping  of  the  horse's  feet,  and  the  weight  of  the  harrow,  with  teeth 
set  slanting,  serving  to  pack  the  soil.  The  value  of  thus  packing  the 
soil  was  shown  in  some  fields  seeded  last  fall,  the  edges  and  comers 
which  were  compacted  by  the  horses  turning  around  being  much  more 
vigorous  and  thickly  set  than  the  other  portions  of  the  field.  This  was 
especially  noticeable  on  fields  which  had  no  heavy  rains  to  compact 
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them,  and  which  had  not  been  plowed  very  long  before  seeding.  Dif- 
ferent ways  of  preparing  the  seed-bed  after  different  crops,  such  as 
crimson  clover,  potatoes  and  wheat,  will  be  considered  in  the  following 
paragraphs. 

A  field  in  crimson  clover  may  be  prepared  for  seeding  alfalfa  in 
cither  of  two  ways :  Plow  the  crimson  clover  under  as  green  manure, 
or  cut  for  hay  when  in  full  bloom,  and  summer  fallow  until  sown  to 
alfalfa;  or  plow  the  crimson  clover  under  about  May  15,  and  sow  to 
an  early  cow-pea,  such  as  the  New  Era,  which  should  be  cut  for  hay 


Plate  V — Growth  of  Alfalfa  on  unlnoculated  portion  of  Mr.  W.  Beall's  flleld.  Taken 
on  the  same  date  as  Plate  IV. 


in  time  to  allow  two  or  three  weeks  to  prepare  a  suitable  soil  mulch, 
and  to  kill  most  of  the  weeds  before  time  to  seed  the  alfalfa.  When 
plowing  under  the  crimson  clover  the  plowing  should  be  as  deep  as 
possible,  so  as  to  loosen  up  the  soil  to  a  greater  depth,  and  then  in  the 
fall  all  that  is  necessary  to  do  is  to  get  a  fine  mellow  surface  of  about 
three  inches,  free  of  weeds,  the  sub-surface  being  of  about  the  right 
compactness. 

If  alfalfa  is  to  follow  potatoes,  or  some  other  truck  crop,  and  the 
field  is  rich,  clean  and  mellow,  the  potato  vines,  or  other  refuse,  should 
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be  raked  off,  and  the  seed-bed  prepared  by  the  use  of  a  disc  harrow 
and  other  surface-working  implements.  If  the  field  is  weedy  it  should 
be  plowed  shallow,  or  to  a  depth  of  about  five  inches. 

Wheat  or  other  small  grain  when  on  rich  land,  previously  well 
cultivated,  may  be  followed  by  alfalfa  if  the  preparation  begins  soon 
enough  after  harvest.  The  land  after  wheat  has  been  removed  is  usu- 
ally mellow  and  somewhat  moist,  and  if  the  surface  is  worked  up  soon 
will  be  in  good  condition  but  if  left  for  some  time  will  become  dry  and 
baked.  Early  plowing  as  compared  with  late  plowing  will  leave  the 
soil  more  free  from  clods  and  will  give  more  time  for  the  compacting 
of  the  soil  and  for  the  killing  of  weeds.  To  kill  the  weeds  and  to  keep 
the  soil  mellow  on  top  so  as  to  conserve  the  moisture,  the  harrow 
should  be  used  every  week  or  after  every  rain  until  the  field  is  seeded. 
If  manure  is  applied  at  this  time  it  should  be  a  light  coat  of  well  rot- 
ted manure. 

SEEDING  ALFALFA. 

It  is  usually  conceded  that  the  best  time  to  seed  alfalfa  is  in  late 
summer  or  early  fall.  If  the  field  has  been  summer  fallowed  it  should 
usually  be  seeded  early  in  August,  but  when  alfalfa  is  sown  after  cow- 
peas,  wheat,  or  other  full  season  crops,  it  is  usually  best  to  seed  in  the 
middle  or  latter  part  of  August.  It  should  not  be  seeded  until  the 
proper  seed-bed  has  been  secured,  even  if  it  is  necessary  to  wait  until 
late  in  August.  Seeding  after  September  i  will  not  make  as  vig- 
orous a  growth  during  the  fall  as  the  earlier  seeding  and  is  more  apt 
to  be  winter  killed.  The  late  summer  seeding  is  preferred  to  the 
spring  seeding  mainly  because  the  alfalfa  is  able  to  get  well  established 
in  the  soil  during  the  fall  when  the  weeds  are  comparatively  inactive, 
and  then  is  able  to  make  a  vigorous  growth  in  the  spring  and  keep 
ahead  of  the  weeds. 

Spring  seeding  may  be  successful  on  fertile  land  which  is  especi- 
ally free  from  weed  seeds,  and  when  practiced  should  be  seeded  as 
early  as  a  suitable  seed-bed  can  be  prepared.  Fall  plowed  land  or  land 
devoted  to  a  cultivated  crop  the  previous  season  offers  the  best  op- 
portunity of  preparing  the  proper  seed-bed.  Better  results  have  usu- 
ally been  secured  by  growing  alfalfa  without  a  nurse  crop,  but  some 
farmers  are  using  this  method  with  good  results,  especially  with  spring 
seeding.  A  thin  seeding  of  barley  is  one  of  the  best  crops  for  this 
purpose.  The  nurse  crop  should  never  be  allowed  to  reach  maturity, 
but  should  be  cut  for  hay,  or,  at  such  frequent  intervals  that  it  will  not 
provide  dense  shade  for  the  alfalfa. 

Alfalfa  seed  should  be  secuned  from  some  reliable  firm  under 
guarantee  of  purity  and  vitality,  and  then  should  be  examined  for  im- 
purities and  tested  for  germination.  To  give  time  for  this 
testing  the  seed  should  be  secured  early  and  in  the  germination  test 
the  seed  should  test  not  less  than  eighty  or  eighty-five  per  cent,  and 
better  not  less  than  ninety  or  ninety-five  per  cent.    Every  fanner  riiay 
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test  the  vitality  of  his  own  seed.  A  simple  method  of  testing  is  to  lay 
in  the  bottom  of  a  plate  two  thicknesses  of  blotting  paper  or  several 
thicknesses  of  newspaper,  wet  thoroughly,  and  on  tfiis  place  one  hun- 
dred average  seed.  These  are  covered  with  a  layer  of  wet  paper  and 
an  inverted  plate  is  put  on  top  of  the  first  plate  to  prevent  drying  out 
from  evaporation.  The  germination  should  take  place  in  four  to  six 
days. 

Adulterants  are  often  found  in  alfalfa  seed,  some  of  the  most  ob- 
jectionable weed  seeds  being  those  of  dodder,  yellow  trefoil  and  nar- 
row-leaved plantain.  If  a  farmer  does  not  feel  confident  to  judge  the 
grade  of  alfalfa  seed  offered  him  by  dealers  he  may  have  the  purity 
and  viability  determined  free  of  cost  by  the  Experiment  Station,  if  he 
will  send  a  sample  of  the  seed  for  that  purpose.  Address:  Mary- 
land Agricultural.  Experiment  Station,  College  Park,  Maryland. 

Another  important  thing  to  consider  in  buying  seed  is  its  source. 
Variety  tests  made  with  European  and  Asiatic  varieties  as  compared 
with  seed  from  different  parts  of  the  United  States  show  that  the  for- 
eign seed  is  less  hardy  and  often  less  viable  than  the  American-grown 
seed,  and  that  the  seed  obtained  from  the  Northern  part  of  the  United 
States  is  more  hardy  than  that  from  farther  South. 

The  amount  of  seed  to  sow  depends  upon  the  quality  of  the  seed 
and  upon  the  preparation  of  the  seed-bed.  If  the  land  is  well  pre- 
pared, and  the  seed  good  twelve  to  fifteen  pounds  per  acre  is  as  satis- 
factory as  a  larger  amount,  for  if  the  seed  all  grew  there  would  be 
from  sixty-five  to  eighty  plants  per  square  foot,  which  is  many  more 
than  will  stand  after  the  first  season.  However,  much  of  the  seed  on 
the  market  is  of  low  vitality  and  if  only  about  seventy-five  per  cent,  of 
the  seed  sown  will  germinate  it  should  be  seeded  at  not  Jess  tihan  twenty 
pounds  per  acre.  Seed  of  still  lower  vitality  should  be  applied  at  a 
correspondingly  heavier  rate. 

The  seed  may  be  sown  with  a  broadcast  seeder,  by  hand,  or  may 
be  drilled  in,  but  whatever  the  method,  extreme  care  should  be  exer- 
cised to  distribute  the  seed  evenly  and  not  to  cover  it  too  deeply.  One 
objection  to  using  the  drill  is  that  the  seed  is  usually  put  in  too  deep 
and  comes  up  poorly.  The  wheelbarrow  grass  seeder  is  one  of  the 
best  implements  for  this  purpose. 

The  seed  should  be  covered  very  lightly,  one-half  inch  to  three- 
fourth  inch  being  sufiicient.  The  best  method  of  covering  is  by  means 
of  ti\p  weeder  run  over  once  or  twice  after  seeding,  or  by  means  of 
one  harrowing  with  a  light  spike-tooth  harrow  with  the  teeth  set 
shallow^.  One  field  sown  to  alfalfa  last  fall,  under  favorable  conditions 
otherwise,  but  harrowed  once  each  way  with  the  harrow  teeth  set  per- 
pendicular, was  cbvered  so  deeply  that  some  of  the  plants  were  just 
coming  up  two  months  after  sowing  and  the  only  plants  strong  enough 
to  survive  the  winter  were  those  from*  seed  which  chanced  to  be  near 
the  surface  and  were  four  or  five  inches  high  at  the  beginning  of 
winter. 
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Plate  VII — Showing  the  new  growth  barely  starting  when  plant  is  just  ready  to  bloom. 
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MAKING  ALFALFA  HAY. 

The  best  alfalfa  hay  is  made  by  raking  and  ccxJcing  while  fairly 
green  and  allowing  to  cure  for  several  days  in  the  cock.  On  account 
of  the  uncertainty  of  the  weather,  however,  this  method  is  often  found 
impracticable  and  a  quicker  method  in  which  the  alfalfa  is  dried  in 
the  sunlight  must  be  used.  It  is  always  very  important  that  the  rak- 
ing and  as  much  of  the  other  handling  of  the  crop  as  possible  be  done 
while  the  alfalfa  is  sufficiently  green  to  retain  its  leaves,  as  the  leaves 
are  by  far  the  best  part  of  the  plant. 

A  method  of  handling  the  crop  which  has  given  good  satisfac- 
tion at  the  Experiment  Station  is  to  cut  the  alfalfa  in  the  morning  as 
soon  as  the  dew  is  off,  allow  it  to  remain  in  the  swath  as  late  in  the 
afternoon  as  possible  and  yet  get  it  raked  before  the  evening  dews  fall 
and  then  put  it  in  tall  cocks,  if  it  looks  like  rain;  otherwise  leave  it  in 
the  windrow  over  night.  If  the  next  day  is  sunshiny  the  hay  is  scattered 
after  the  dew  is  off,  allowed  to  dry  until  late  afternoon  and  put  in  the 
bam.  If  the  weather  is  not  favorable  for  drying,  more  than  two  days 
will  be  required  to  cure  the  hay. 

Hay  put  in  the  bam  or  stack  when  only  partially  cured  is  likely 
to  mould  or  to  char  and  be  dusty  so  that  it  is  practically  unsalable,  and 
in  some  cases  sufficient  heat  is  generated  to  ignite  the  whole  mass. 

SUMMARY  OF  REPORTS  FROM  ALFALFA  GROWERS  IN  MARYLAND. 

In  the  tabular  data  below  the  one  hundred  twenty  two  parties  who 
reported  that  they  had  good  stands  of  alfalfa  at  the  time  of  making 
their  reports  are  classed  as  successful,  though  some  had  grown  it  only 
one  year,  while  the  thirty-six  parties  who  had  tried  growing  alfalfa, 
but  reported  -failure,  are  classed  as  unsuccessful. 

Table  showing  the  Number  and  Per  Cent,  of  Successful  and  Unsuc- 
cessful Growers  in  Relation  to  Certain  Treatments. 


Treatment  of  Crop 


i       Successful  Parties 


Unsuccessful  Parties 


Using  Manure 

"    Lime 

"    Com.  Fertilizer 

*'    Com.  Fert.  and  Lime. 

' '    Manure  and  Lime 

"    Manure  and  Xime  and 
Com.  Fertilizer. . . 

"    Nurse  Crop 

"    Inoculated  Soil 

Seeding  in  Fall 


No. 

91 
66 
67 
39 
52 

33 

7 
41 

82 


Per  Cent. 


74.6 
54.1 
46  7 
32.0 
42.6 

27.0 

5.7 

33  6 

72.1 


No. 

Percent. 

15 

41.7 

10 

27  8 

15 

41.7 

7 

19.7 

7 

19.7 

6 

16.7 

2 

56 

7 

19.7 

13 

36.1 

While  some  seedings  reported  as  failures  received  good  treatment 
and  some  successful  ones  poor  treatment  the  table  shows  that  there  is 
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a  very  much  larger  percentage  of  the  one  hundred  twenty*-two  success- 
ful growers  who  practiced  certain  good  treatments,  than  there  is  of  the 
thirty-six  unsuccessful  parties.  This  is  shown  by  comparison  of  the 
third  and  fifth  columns  which  show  that  the  per  cent,  of  instances  in 
which  manure,  lime  and  inoculation  were  used  is  about  twice  as  great 
among  the  successful  farmers  as  among  the  unsuccessful. 

Manure  was  used  by  ninety-one  of  the  one  hundred  twenty-two 
successful  growers  op  three-fourths  of  them,  and  by  less  than  forty-two 
per  cent,  of  the  thirty-six  unsuccessful  growers,  showing  that  manur- 
ing and  success  with  alfalfa  are  closely  associated. 

Lime  was  used  by  fifty- four  per  cent,  of  the  successful  parties  and 
by  less  than  twenty-eight  of  the  unsuccessful.  None  reported  any  dam- 
age from  its  use,  a  few  reported  no  benefit  and  a  great  many  reported 
very  favorably  of  its  value.  Doubtless  some  of  those  who  have  not  re- 
ported using  lime  had  used  it  on  some  previous  crops.  Lime  was  used 
at  the  rate  of  eight  to  one  hundred  bushels  per  acre,  and  those  who  had 
tried  different  amounts  thought  twenty  to  twenty-five  bushels  a  suf- 
ficiently heavy  application  at  one  time. 

Inoculation  was  practiced  by  over  twice  as  large  a  per  cent,  (forty- 
one  per  cent.)  among  the  successful  parties  as  by  the  unsuccessful.  In 
this  connection  it  must  be  remembered  that  many  of  the  uninoculated 
successful  fields  will  not  be  permanent  successes,  and  that  there  are 
conditions  under  which  the  uninoculated  fields  may  have  become  in- 
oculated, naturally.    These  are  as  follows : 

First — Some  of  the  fields  may  have  been  so  rich  and  so  well  pre- 
pared that  the  plants  were  kept  growing  vigorously  until  the  few  bac- 
teria introduced  by  the  seed  or  that  chanced  to  be  in  the  soil  had  time 
to  develop  and  become  sufficiently  numerous  to  inoculate  the  field. 

Second — On  many  of  the  fields  previous  attempts  to  raise  alfal- 
fa had  been  made  so  that  on  the  plants  which  survived  sufficient  bac- 
teria may  have  developed  to  have  thoroughly  inoculated  the  soil. 

Third — Many  of  the  fields  were  natursdly  supplied  with  bacteria 
because  of  sweet  clover  having  grown  in  the  field  or  on  its  borders. 

Those  who  have  tried  inoculation  with  soil  are  most  heartily  in 
favor  of  its  use. 

Fall  seeding  was  practiced  by  about  three-fourths  of  the  success- 
ful parties,  many  of  whom  had  tried  both  spring  and  fall  seeding  and 
have  found  fall  seeding  preferable. 

EXPERIENCE  OF  ALFALFA  GROWERS. 

Hon.  Chas.  A.  Councilman  has  been  growing  alfalfa  since  1886 
and  at  the  present  time  has  over  one  hundred  acres,  sixty-six  acres  of 
which  were  seeded  twelve  years  ago.  This  old  field  will  average  only 
about  a  half  a  stand  but  when  seen  by  the  writer  on  May  16,  was  pas- 
turing three  hundred  fifty  hogs,  and  promised  a  fair  cutting  of  hay. 
He  seeded  a  twenty-one  acre  field  to  alfalfa  in  the  spring  of  1907  whidi 
came  up  very   evenly  and  is  looking  well.    This  field,  he   says,  was 
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sown  in  alfalfa  fifteen  years  ago  and  the  alfalfa  plowed  up  three  years 
ago,  since  when  he  has  been  preparing  it  for  raising  the  best  alfalfa 
he  has  ever  grown.  His  method  has  been  as  follows:  Each  of  the 
three  years  he  sowed  com  and  cow-peas  and  cut  for  ensilage,  then  a 
heavy  coat  of  manure,  about  forty  loads  per  acre,  was  applied  and 
plowed  under,  the  first  two  years  the  manure  being  plowed  under  in 
the  spring  and  the  last  year  ( 1906)  the  plowing  being  done  in  the  fall 
in  order  to  give  a  more  compact  seed  bed.  This  spring  he  worked  up 
the  surface  with  disc  and  spUce-tooth  harrows  until  it  was  fine  enough 
for  a  garden.  ,He  used  a  wheelbarrow  seeder  and  covered  the  seed 
with  a  weeder». 

His  soil  is  a  fairly  stiff  clay  for  the  first  two  and  one-half  feet  with 
the  exception  of  the  surface  foot,  which  is  in  a  fine  physical  cndition 
because  of  the  organic  matter  incorporated  with  it.  Below  two  and  one- 
half  feet  it  becomes  more  porous  because  of  the  fine  gravel  and  sand 
which  appears  at  that  depth.  His  soil  is  all  Underlaid  with  limestone 
rock  at  from  two  to  four  or  five  feet  in  the  large  field  and  four  or  five 
feet  in  the  twenty-one  acre  field. 

Mr.  Councilman  thinks  that  every  farm  in  the  State  can  be  made 
to  grow  alfalfa  successfully  and  that  the  reasons  for  failures  are  chief- 
ly because  the  land  has  not  been  properly  prepared  or  the  seed  put  in 
right.  He  believes  the  farmers  of  this  State  should  grow  more  le- 
gumes, make  more  manure  and  use  their  manure  to  better  advantage 
in  building  up  the  humus  exhausted  soil  so  that  it  will  not  only  pro- 
duce larger  crops  of  com  and  wheat,  but  will  furnish  an  ideal  home 
for  bacterial  life  and  for  the  growth  of  alfalfa  and  red  clover.  This 
procedure,  together  with  good  tillage,  will  fit  any  well  drained  land  for 
raising  large  crops  of  alfalfa. 

Mr.  Chas.  Fairbanks,  Royal  Oak,  Maryland,  is  growing  alfalfa 
as  a  rotation  crop.  His  use  of  the  crop  for  that  purpose  was  accidental 
and  was  brought  about  as  follows:  Mr.  Fairi>anks  had  followed  the 
practice  for  some  time  of  sowing  red  clover  in  wheat  early  in  the  spring, 
cutting  it  one  year  for  hay  and  then  plowing  it  under  for  com,  making 
a  three  year  rotation  of  com,  wheat  and  clover.  About  eight  or  ten 
years  ago  he  sent  to  Baltimore  foi^  red  clover  seed  but  unknowingly 
received  alfalfa.  He  sowed  the  seed  as  usual,  and  secured  one  good 
crop  of  hay  that  fall  and  four  crops  the  next  summer.  The  following 
spring  it  was  plowed  up  and  put  into  com.  He  found  that  he  had  what 
was  called  alfalfa,  but  he  liked  it  so  well  that  he  has  been  using  it 
since  instead  of  red  cloven  He  has  no  trouble  in  getting  a  catch  and 
gets  much  larger  yields  than  he  could  with  red  clover.  His  soil  is 
naturally  adapted  to  alfalfa  and,  as  sweet  clover  is  common  about  his 
place,  natural  inoculation  has  been  thorough. 

Mr.  E.  E.  Scott,  Western  Run,  Maryland,  sowed  some  alfalfa  in 
the  fall  of  1906,  using  seed  inoculated  with  nitro  culture,  and  on  a 
part  of  the  field  applying  inoculated  soil  sent  him  by  the  Experiment 
Station.  On  July  12,  1907,  he  reported  as  follows:  The  alfalfa  came  up 
nicely  and  made  a  similar  g^rowth  on  both  parts  of  the  field  until  about 
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a  month  before  the  first  cutting.  Then  the  portion  which  was  not  in- 
oculated with  soil  turned  yellow  in  spots  and  at  the  first  cutting  yielded 
not  over  one-fourth  as  much  as  the  other  portion  of  the  field.  Since 
the  first  cutting  the  part  not  inoculated  with  soil  has  improved  very 
much,  lost  its  yellow  color,  grown  more,  and  I  think  will  yield  one- 
half  as  much  the  second  cutting  as  the  soil  inoculated  plot.  Nodules 
are  abundant  on  the  soil  inoculated  portion,  but  are  found  only  on  a 
part  of  the  plants  in  the  other  portion  of  the  field.  I  consider  alfalfa 
a  success,  for  the  soil  inoculated  plot  made  me  one  and  one-half  to  two 
tons  per  acre  in  the  one  cutting. 
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LETTER  OF  TRANSMITTAL. 

To  His  Excellency,  Austin  L.  Crothers, 

Governor,  and  President  of  the  Board  of  Trustees, 

Annapolis,  Md. 

Sir: — In  accordance  with  the  provisions  of  Section  No.  3,  of  the 
Act  of  Congress,  approved  March  2,  1887,  "To  Establish  Agricultural 
Experiment  Stations,"  etc.,  I  have  the  honor  to  transmit  the  Twenty- 
first  Annual  Report  of  the  Maryland  Experiment  Station  for  the  fiscal 
year  ending  June  30,  1908. 

Very  respectfully  yours, 

H.  J.  PATTERSON, 

July,  IQ08.  Director  of  the  Experiment  Static  mi. 
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THE  MARYLAND 

ASRICmTyRAL  EXPERIMENT  STATION. 

Volume  21.  1907-1908, 

Report  of  the  Work  and  Expenditures  of  the  Mary- 
land Agricultural  Experiment  Station. 


FOR  THE  YEAR  ENDING  JUNE,  1908, 


BY  H.  J.  PATTERSON,  Director. 


To  the  Honorable  Board  of  Trustees  of  the 

Maryland  Agricultural  Experiment  Station. 

Gentlemen  :  I  have  the  honor  to  submit  for  your  consideration 
a  report  upon  the  work  of  this  institution  for  the  fiscal  year  just  end- 
ing, and  an  outline  setting  forth  the  most  important  facts  relating  to 
the  existing  status  and  policy  of  the  Station  and  the  new  lines  of  work 
which  have  been  taken  up  since  the  last  annual  report. 

THE  FUNCTIONS  OF  THE  STATION. 

The  past  year  has  marked  a  decided  broadening  of  the  scope  of 
the  investigations  and  an  increase  in  the  equipment  and  facilities  for 
conducting  the  same.  The  condition  of  the  Station  and  its  equipment 
is  in  the  main  gratifying  and  satisfactory  to  the  Station  workers ;  yet 
it  is  to  be  said  that  this  institution  is  relatively  in  its  infancy  and  still 
in  the  process  of  development  and  therefore  real  needs  exist  which 
must  be  supplied  from  time  to  time  if  there  is  to  be  progress  in  equip- 
ment and  organization  so  as  to  make  this  institution  an  efficient  factor 
in  ministering  to  agricultural  ills  and  a  leader  and  moulder  of  advanced 
agricultural  thought. 

The  question  as  to  the  range  of  the  work  that  the  Station  should 
undertake  to  do  is  an  ever-recurring  one.  Theoretically  its  primary 
office  is  to  establish  facts  and  principles  that  shall  serve  as  a  safe  guide 
for  conducting  and  developing  agricultural  practice.  The  effort  can- 
not stop  with  this  however.  It  is  equally  the  duty  of  such  an  institu- 
tion to  suggest  new  applications  of  knowledge,  verify  conclusions  in 
relation  to  agricultural  practice  and  disseminate  the  results  of  its  inves- 
tigations. 
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All  this  is  being  done  in  some  measure  and  the  continued  approval 
of  the  Station  efforts  by  the  agricultural  public  is  a  reasonable  assur- 

§nce  that  the  work  is  regarded  as  helpful.  Neverthekss  it  is  sometimes 
oubtful  whether  the  real  functions  of  the  Station  are  not  being 
encroached  upon,  and  too  much  time  being  devoted  to  what  is  truly 
demonstration  work  and  teaching  of  a  popular  character.  This  latter 
class  of  work  is  highly  valuable  and  essential,  but  ought  to  be  provided 
for  more  liberally  by  State  funds  and  done  in  such  a  way  as  to  not 
interrupt  the  work  of  the  investigators. 

It  is  very  certain  that  the  members  of  the  Staff  cannot  properly 
and  successfully  carry  on  important  investigations  and  experiments 
unless  they  can  give  to  such  work  their  uninterrupted  attention  through 
a  large  portion  of  the  year,  a  fact  that  is  not  fully  appreciated  by  those 
witl|out  experience  in  studying  scientific  problems. 

Popular  teaching  is  important  and  highly  essential,  but  belongs 
properly  to  the  functions  of  the  College,  its  farmers'  institutes  a.nd 
agr^ultural  extension.  The  discovery  of  facts  and  principles  by  care- 
ful and  severe  inquiry  so  as  to  establish  knqvHedge  and  place  it  on  a 
basis  for  popular  teaching  constitutes  the  paramount  work  of  the 
Experiment  Station. 

It  needs  but  a  glance  at  the  progress  of  agriculture  in  the  United 
States  during  the  past  twenty  years  to  show  the  powerful  influence  of 
a  few  important  discoveries.  The  Station  workers  who  have  estab- 
lished truths  of  general  importance  stand  in  the  front  rank  of  agricul- 
tural benefactors.  As  long  as  there  are  so  many  important  problems 
unsolved  and  the  Station  is  the  recognized  agency  in  each  State  for 
research,  it  would  seem  desirable  for  it  to  confine  its  best  efforts  to 
its  special  field. 

PUBLICATIONS. 

The  investigations  which  have  been  completed  or  advanced  suf- 
ficiently to  warrant  a  report  of  progress  have  been  printed  in  bulletin 
form  and  are  covered  in  the  following  list  jvhich  has  been  issued  during 
the  past  year: 

Xo.  119,  July,  1907 — Greenhouse  Pests,  ky  A.  B.  Gahan,  pp.  i 
to  36. 

Xo.  T20.  August,  1907 — Sweet  Corn  Investigations,  by  M.  N. 
Strauijhn.  pp.  38  to  78. 

Xo.  121,  September  1907 — Beef  Cattle  Industry  of  Maryland,  by 
B.  E.  Porter,  and  the  Cost  of  Growing  Beef  Cattle,  by  H.  J.  Patterson^ 
pp.  70  to  1 16.  . 

Ss'o.  122.  October.  IQ07— Stable  Manure  Experiments,  by  W.  T. 
L.  Taliaferro  and  H.  J.  Patterson,  pp.  117  to  138. 

Xo.  123,  November,  IQ07— San  Jose  Scale,  by  T.  B.  Symons  and 
G.  P.  W'eklon.    The  Peach  Lecanium,  by  A.  B.  Gahan,  pp.  139  to  t6o. 

Xo.  124,  December,  1907— Strawberries,  by  C.  P.  Close,  W.  R. 
Rallard  and  T.  H.  White,  pp.  t6i  to  195. 
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No.  125,  February,  1908 — Nut  Growing  in  Maryland,  by  C.  P. 
Close,  pp.  196  to  217.  , 

No.  126.  April,  1908 — Manuring  and  Fertilizing  Truck  Crops,  by 
C.  P.  Close  and  T.  H.  White.  ' 

No.  127,  May,  1908 — Experiments  with  Miscellaneous  Vegetables 
and  Fruits,  by  C  P.  Close,  W.  R.  Ballard  and  T.  H.  White. 

No.  128,  June,  1908 — Effects  of  Digestion  and  Fermentation  of 
Manure  on  the  Vitality  of  Seeds,  by  E.  I.  Oswald. 

STATION  STAFF. 

There  has  been  two  changes  in  the  Station  Staff  during  the  year 
both  of  which  were  caused  by  resignations  which  took  effect  January 
I.  The  position  of  Assistant  Chemist  caused  by  the  resignation  of  Mr. 
J.  J.  T.  Graham  has  been  filled  by  the  appointment  of  L.  B.  Broughton, 
a  graduate  of  this  College  in  the  chemistry  course  in  this  year's  class. 

BUILDING. 

The  equipment  of  the  Station  has  been  enlarged  during  the  past 
year  by  the  addition  of  a  new  dairy  barn,  a  new  building  for  the  horti- 
cultural offices  and  laboratories,  three  new  greenhouses,  an  incubator 
house  and  laboratory  for  poultry  investigations  and  poultry  houses. 
Pictures  of  these  buildings  are  included  in  this  report. 

INVESTIGATIONS. 

The  outline  given  in  the  following  paragraphs  is  not  intended  to 
give  a  complete  list  of  the  investigations  now  under  way  or  to  indicate 
the  activities  of  the  several  departments;  but  is  intended  only  to  sup- 
plement former  reports  and  bring  to  your  attention  such  new  matters 
as  are  receiving  consideration  and  which  it  may  be  desirable  to  take 
up  in  the  near  future. 

AGRONOMY  DEPARTMENT. 

The  work  now  being  conducted, by  this  department  is  the  same  as 
outlined  in  the  20th  annual  report.  It  is  hoped  that  facilities  may 
soon  be  available  so  as  to  broaden  the  scope  of  the  work  of  this 
division  considerably,  and  make  it  cover  more  completely  a  wider  range 
of  territory  and  also  take  up  work  with  all  the  cereals  and  more  forage 
crops.  The  work  of  this  department  has  been  internipted  considerably 
by  the  resignation  on  January  i  of  Mr.  V.  M.  Shoesmith. 

The  work  outlined  for  this  season  is  as  follows: 
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Corn. 

1.  Breeding  of  Learning  &  Munnikhuysen  corn. 

2.  Testing  of  the  degree  of  inbreeding  or  close  breeding,  which 
may  be  safely  practiced. 

3.  Testing  Learning  seed  from  different  sources. 

4.  Variety  tests  at  the  Experiment  Station  including  17  varieties. 

5.  Cooperative  variety  tests  with  40  farmers  in  different  parts  of 
the  State.  Five  of  these  tests  include  six  or  more  varieties  and  the  rest 
include  the  Leaming  corn  and  one  op  two  local  varieties. 

Wheat. 

1.  Breeding  plots  of  Currell  and  Fultz. 

2.  Variety  and  selection  tests  including  26  plots  of  1-20  acre, 
22  of  1-40  acre  and  47  of  1-80  acre,  besides  134  smaller  plots  used 
mainly  for  increasing  the  amount  of  seed. 

COWPEAS. 

1.  Breeding  plots  of  three  varieties. 

2.  A  variety  test. 

3.  A  study  of  the  methods  of  harvesting  and  threshing  cowpea 
seed. 

Alfalfa. 

1.  Breeding. 

2.  Testing  seed  from  different  sources. 

3.  Fertilizer  tests. 

4.  Methods  of  preparation  of  seed-beds. 

5.  Cutting  experiments. 

6.  Culture  experiments. 

Clovers — Red,  Mammoth,  Alsjke  and  White. 

1.  Breeding. 

2.  Tests  of  seed  from  different  sources. 

Greenhouse  Work. 

1.  Growing  of  plants  of  several  varieties  of  cowpeas  to  be  used 
as  material  for  breeding  and  study. 

2.  Growing  of  selections  of  alfalfa  and  clover  made  from  field 
breeding  plots  in  1907. 

3.  Fertilizers  on  alfalfa. 

4.  Fertilizers  on  red  clover. 


New  Work. 

The  work  outlined  above  is  mainly  a  continuation,  on  a  larger 
scale  in  some  cases,  of  the  work  in  progress  during  the  season  of  1907. 
Other  experiments  relating  to  the  same  lines  will  be  undertaken  later 
in  the  season,  if  circumstances  will  permit. 

A  line  of  new  work  deserving  more  attention  by  this  department 
as  soon  as  the  funds  are  available,  is  the  variety  testing  and  breeding 
of  corn,  wheat  and  other  crops  in  those  parts  of  the  State  where  the 
climatic  and  soil  conditions  are  much  dissimilar  to  those  at  the  Station 
farm.  These  parts  are  Maryland  west  of  the  Alleghanies,  the  Pied- 
mont region  and  the  Eastern  Shore  of  Maryland.  Some  good  cooper- 
ators  among  the  farmers  are  found  on  the  Eastern  Shore  and  work 
there  for  a  time  at  least  should  be  confined  to  cooperative  work,  but  in 
the  other  two  sections  of  the  State  the  farmers  are  less  alive  to  the 
work  of  the  Station  and  in  each  of  these  sections  arrangements  should 
be  made  to  secure  by  lease  or  otherwise,  the  use  of  four  or  more 
acres  of  land  adapted  for  experimental  purposes.  The  work  for  the 
first  year  should  include  a  variety  test  of  eight  or  ten  of  their  local 
varieties  of  corn  and  \yheat,  and  as  many  more  standard  varieties  from 
outside  sources.  Other  crops  special  to  that  part  of  the  State,  such  as 
buckkwheat  and  oats  in  Western  Maryland  might  also  be  included  in 
the  test.  As  soon  as  possible  all  but  two  or  three  of  the  best  varieties 
of  each  crop  should  be  eliminated  and  these  improved  by  breeding  and 
selection.  As  soon  as  a  desirable  breed  is  obtained  of  any  crop,  seed 
from  it  should  be  planted  in  increase  plots  so  as  to  get  seed  for  dis- 
semination among  the  farmers.  This  work  would  bring  the  Agronomy 
department  in  close  touch  with  the  farmers  in  those  sections  and  give 
better  opportunities  for  extending  cooperative  work. 

Another  piece  of  outlying  work  that  might  be  undertaken  is  a 
variety  test  of  corn  at  one  or  two  points  where  the  farmers  do  not 
believe  that  the  type  of  corn  recommended  by  the  Station  makes  as 
good  yields  as  the  type  they  are  growing.  The  test  might  include  ten 
varieties  popular  with  the  farmers  and  ten  varieties  chosen  by  the 
Station.  The  purpose  of  this  experiment  would  be  to  show  the  com- 
parative yield  of  the  varieties  at  husking  time,  by  weight  and  by 
measure.  To  show  the  comoarative  yields  of  the  corn  when  weights 
are  taken  in  February  or  March,  both  of  corn  on  the  ear  and  corn 
shelled,  and  to  show  the  percentagre  of  shelled  corn  of  each.  Fifty- 
pound  samples  should  be  saved  of  each  variety  at  husking  time  for 
making  the  latter  determinations. 

A  study  of  the  dominance  of  color  characters  and  the  flint,  dent 
and  sweet  characters  of  corn  to  test  the  principles  brought  out  by  Mr. 
East  of  the  Connecticut  Experiment  Station  in  his  report  for  the  year 
1907,  should  if  possible  be  started  this  fall.  This  test  requires  foui* 
seasons.  All  the  crosses  are  made  the  first  year.  The  remaining  sea- 
sons the  ears  are  planted  in  separate  rows  and  the  com  self-pollinated 
by  hand. 


An  attempt  will  be  made  in  the  greenhouse  to  breed  up  a  more 
acid  resistant  alfalfa.  This  will  be  done  by  filling  one  of  the  soHd  beds 
of  the  greenhouse  with  acid  soil  and  trying  plants  of  different  varieties 
there.  Seed  of  the  most  resistant  plants  will  be  saved  for  the  second 
planting.  The  unlimed  strip  south  of  Agronomy  building  will  furnish 
suitable  soil  for  this  purpose. 

BOTANICAL  DEPARTMENT. 

The  work  of  this  department  for  the  past  year  has  been  mainly 
a  continuation  of  that  outlined  in  last  year's  report.  There  has  been 
a  very  large  number  of  samples  of  seeds,  especially  clover  and  alfalfa, 
submitted  for  the  determination  of  their  purity  and  vitality.  The 
clover  has  shown  an  unusual  amount  of  Dodder  and  other  European 
weeds. 

An  investigation  has  been  begun  with  the  value  of  self-boiled  lime 
and  sulphur  spray  for  plant  diseases.  ^ 

This  department  desires  to  pursue  during  the  coming  year  a  study 
of  The  Effect  on  Plant  Structure  and  Physiology  of  the  Internal  Ap- 
plication of  Different  Substances,  with  the  end  in  view  of  determining: 

1.  How  plants  are  killed  or  injured  by  the  application  of 
chemicals. 

2.  May  any  substance  so  introduced  affect  the  resistance  or  sus- 
ceptibility to  disease. 

3.  Can  nutrition  be  so  supplied. 

4.  The  path  and  movement  of  substances  in  plant  tissues. 

Economic  Problems  Upon  Which  the  Work  May  Bear. 

1.  The  eradication  of  weeds. 

2.  The  injury  of  plants  by  sprays. 

3.  The  injuring  of  plants  by  strong  fertilizers. 

4.  Killing  worthless  trees  and  shrubs. 

5.  The  control  of  plant  diseases. 

6.  The  variation  in  vigor  or  vitality  of  different  individuals  or 
varieties. 

7.  The  transfer  of  vital  characteristics  from  one  plant  to  another 
by  transfer  of  juices. 

8.  Application  of  nutrition  to  plants  with  poor  or  diseased  root 
,system. 

*  9.     Additional  water  supply  to  such. 

10.     Additional  nutrition  to  plants  grown  under  intensive  cultiva- 
tion for  quick  production  of  large  growth. 

CHEMICAL  DIVISION. 

The  greater  part  of  the  time  of  this  division  during  the  past  year 
has  been  consumed  in  the  studies  of  the  pathological  and  physioloj^ic?! 
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nature  of  milk.  This  work  consumed  almost  the  entire  time  of  one 
man.  The  sweet  corn  investigations  together  with  the  miscellaneous 
samples  and  routine  work  of  investigations  outlined  in  previous  reports 
took  up  the  time  of  the  second  assistant  chemist. 

DAIRY  INVESTIGATIONS. 

The  dairy  investigations  now  under  way  can  be  divided  into  two 
classes:  ist.  Those  which  relate  to  the  production  of  milk  and  a 
study  of  all  the  factors  which  influence  its  value  as  food.  2nd.  A 
study  of  the  conditions  surrounding  the  making  of  butter  in  Mary- 
land with  a  view  of  determining  the  reasons  for  lack  of  uniformity  in 
quality,  so  that  ultimately  directions  may  be  given  which  will  enable 
the  creameries  of  Maryland  to  make  as  good  and  uniform  a  quality 
of  butter  as  is  now  supplied  by  the  Northern  and  Western  districts 
that  command  the  best  prices  in  our  markets. 

ENTOMOLOGICAL  DEPARTMENT. 

The  investigations  being  pursued  by  this  department  may  be  sum- 
marized under  the  following  heads : 

I.  Fumigation  of  buds  in  the  nursery  with  hydrocyanic  acid  ga§. 
(Tests  to  determine  the  maximum  strength  of  gas  that  the  buds 

will  stand  without  injury  and  the  least  amount  that  will  be  effective  in 
killing  the  San  Jose  Scale.) 

(This  has  continued  for  two  years.) 

II.  Dipping  nursery  trees  in  different  insecticides. 

(To  ascertain  the  effect  of  such  treatment  on  the  stock  after  being 
planted  in  the  field  and  also  the  effectiveness  of  treatment  in  controll- 
ing San  Jose  Scale.) 

(Continued  for  two  years.) 

III.  Testing  different  insecticides  for  the  control  of  San  Jose 
Scale  on  orchard  trees. 

(The  numerous  inquiries  in  regard  to  the  effectiveness  of  the  many 
new  solutions  that  appear  on  the  market  makes  it  advisable  to  deter- 
mine actual  facts  in  regards  to  their  ability  to  control  the  pest.) 

IV.  Treatment  with  arsenate  of  lead  (different  brands)  and 
paris  green  to  control  the  Codling  Moth.  Study  of  life  history  con- 
tinued. 

V.  Treatment  with  arsenites  for  the  control  of  the  Plum  Curciilio, 
(This  investigation  was  commenced  in  1906,  but  climatic  condi-. 

tions  has  prevented  much  work  being  done.) 
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\  I.  Trealment  with  arsenites  for  the  control  of  the  asparagus 
beetles. 

(There  is  no  practical  means  of  combating  these  beetles  and  it  is 
hoped  that  a  persistent  syraying  with  arsenites  on  old  beds  will  be 
found  advantageous.) 

VII.  Tests  with  different  materials  in  an  effort  to  secure  a  good 
and  practical  repellant  for  the  flea  beetles,  rose  bugs,  etc. 

(It  is  possible  that  a  repellant  may  be  found  to  prevent  injury 
from  the  flea  beetles.  These  pests  cause  much  injury  to  many  of  our 
truck  crops.) 

VIII.  Miscellaneous. 

(Continuation  of  the  studies  of  the  life  history  of  the  (\vster 
Shell  and  Scurvy  Scale  insects.  Continuation  of  the  work  on  the 
mosquitoes  of  the  State  with  experiments  with  different  larvacides. 
Tests  of  methods  for  combating  the  Peach  Tree  Borer.) 

IX.  Study  of  the  parasitic  Hymnoptera  with  special  reference 
to  the  family  Braconidae. 

HORTICULTURAL  DEPARTMENT. 

The  investigations  being  conducted  in  this  department  are  a 
continuation  of  those  outlined  in  last  year's  report,  with  the  addition 
of  many  new  projects.  The  enlargement  of  the  greenhouse  facilities 
will  make  it  possible  to  take  up  some  new  investigations  with  the 
growing  of  flowers  and  vegetables  under  glass.  The  results  of  all 
of  the  investigations  completed  up  to  this  time  have  been  issued  in 
bulletin  form  during  the  past  year: 

The  following  lines  of  work  are  now  being  pursued: 

Truck  crops  in  young  apple  orchard — E.  P.  Coliill — seven  one- 
half  acre  plots,  one  plot  each  of  sweet  corn,  sweet  potatoes,  Irish  po- 
tatoes, muskmelons,  tomatoes,  strawberries  and  one  check. 

Variety  peach  orchard— E.  P.  Cohill,  Hancock,  Md,— About  loo 
varieties  for  testing. 

Variety  peach  orchard— W.  F.  Allen,  Salisbur}^— About  lOO  vari- 
eties for  testing. 

Apple  breeding— About*  700  blossom  clusters  were  crossbred, 
using  summer  varieties  together  and  two  winter  varieties  together. 
Of  the  seed  secured  in  1907  there  are  now  510  seedlings  growiui^. 
These  were  started  in  the  greenhouse. 

Pear  breeding— About  500  blossom  clusters  were  crossbred  this 
year.  This  is  an  attempt  to  combine  the  hardiness,  vigor  and  prodvc*- 
iveness  of  the  Kieffer  with  the  good  qualities  of  the  Seckel,  Anjri:. 
Duchess,  etc. 


Spraying  with  different  strengths  of  Bordeaux  to  determine 
weakest  strength  which  will  hold  the  apples  to  the  trees.  In  connec- 
tion with  this  test  two  poisons  of  two  different  strengths  are  used 
against  the  codling  moth  by  the  Entomologist. 

Cover  crops  in  Station  orchard. 

Mulching  strawberries. 

Mushroom  growing — Test  of  varieties,  fertilizers  and  mulching. 
This-  was  a  failure  because  the  uncovered  stfeam  pipes  running  through 
the  room  kept  the  temperature  too  high. 

Dwarf  pear  and  apple  orchard — to  be  budded  to  the  seedling 
.apples  and  pears  in  the  breeding  work. 

Pap  paw — Growing  seedlings  and  improved   varieties. 

New  raspberry  plantation — To  test  distances  of  planting  and 
pruning  and  training. 

Effects  of  fertilizers  on  the  structure  of  plants. 

Variation  of  plants  by  excess  of  food  fertilizers  in  various  forms. 

Commercial  fertilizer  and  cover  crops  in  apple  orchard — 
W.  G.  Dawson., 

Commercial  fertilizer  and  cover  crops  in  apple  orchard — 
E.  P.  Cohill. 

Commercial  fertilizer  and  cover  crops  in  apple  orchard — 
\V.  F.  Allen. 

Variety  test  of  geraniums  to  test  resistance  to  disease,  hardiness 
and  vigor  of  plant. 

Experiments  in  preserving  strawberries  and  other  fruit  especially 
with  a  view  of  retaining  the  color. 

Pollination  studies  with  apples  and  pears. 

Recording  the  leafing  and  blooming  periods  of  apples,  peached, 
plums,  pears,  blackberries,  raspberries,  strawberries,  currants  and 
gooseberries.     . 

Picking,  weighing  and  recording  yields  of  orchard  and  small 
fruits. 

Application  of  copper  sulphate  solution  to  soils  planted  to  toma- 
toes to  test  its  effect  in  rendering  plants  immune  to  disease. 

Testing  varieties  of  tomatoes,  sugar  corn,  cabbage  and  Irish 
potatoes. 

Testing  rust-proof  Rocky  Ford  cantaloupes. 

Planting  sweet  potatoes  continuously  on  same   soil. 

Testing  potato  seedlings. 

Fertilizer  experiments  on  asparagus. 

Varieties  of  violets  with  investigation  into  their  requirements  as 
to  soils  and  fertilizers. 

Continuation  of  experiments  with  carnation  cuttings  in  relation 
to  the  vigor  of  the  plants. 

Commercial  fertilizer  on  truck  crops. 

Improvements  of  varieties  of  strawberries  by  seed  selection. 
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New  Work. 

Distribution  of  912  Persian  walnut  and  pecan  trees — 433  of  these 
are  in  13  test  nut  orchards  of  20  to  50  trees,  in  12  counties.  Seventy- 
five  nut  trees  were  planted  on  the  Station  and  College  grounds  which 
with  the  few  trees  distributed  in  College  Park  make  1000  nut  trees 
planted  through  the  efforts  of  the  department. 

Grafting  Persian  walnuts — 285  were  root  grafted  on  one-year 
seedling  black  walnuts  and  Persian  walnuts.  A  few  limbs  of  black 
walnut  were  grafted  to  the  Persian. 

Grafting  black  walnuts  on  black  walnut  seedlings. 

Budding  Persian  walnuts  on  black  walnut  limbs. 

Planting  nuts — 3  bushels  of  black  walnuts ;  No.  20  San  Jose  Per- 
sian ;  No.  30  Franquette ;  No.  6  Cumberland ;  No.  2  Peerless  and  No. 
10  Maryland  grown  nuts. 

Pruning  pecans — Ordinary  long  root  pruning  vs.  stub  pruning. 

Saving  seed  of  varieties  of  cabbage  resistant  to  disease  and  ex- 
tremely unfavorable  conditions. 

Saving  seed  of  Golden  Self-Bleaching  Celery  and  testing  against 
California-grown  seed. 

Potatoes — Investigations  into  causes  affecting  yields  of  Irish  po- 
tatoes : 

1.  Home  grown  seed  of  several  varieties  against  Maine  grown 
and  second  crop  Virginia  seed. 

2.  Eyes  cut  from  "stem"  end,  and  also  from  "s.eed"  end  and 
planted  separately. 

3.  Tubers  selected  from  several  varieties  that  show  very  weak 
sprouts  when  allowed  to  sprout  before  planting  as  against  selected 
tubes  with  strong  sprouts. 

4.  Various  sizes  of  tubers  cut  and  uncut. 

5.  Tubers  f-rom  which  all  sprouts  have  been  removed  just  before 
planting  as  against  those  with  sprouts  left  on. 

Geranium  breeding. 

(a)  Production  of  bedding  varieties  adapted  to  Maryland  con- 
ditions. 

(b)  Application  of  Mendel's  law. 

(c)  A  study  of  color  relations. 

(d)  Hybridization. 
Selection  work  with  pansies. 

An  experiment  to  test  the  rooting  of  cuttings,  of  a  number  of  va- 
rieties of  apples. 

Effect  of  fertilizers  on  the  growth  of  cabbage  when  applied  to  the 
land  in  the  spring  as  against  an  application  just  before  planting  at 
midsummer. 

Effect  upon  the  growth  and  maturity  of  cabbage  when  the  plant 
beds  are  supplemented  with  excessive  amounts  of  the  different  plant 
foods. 
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New  Work  in  Greenhouse. 

Methods  of  Ventilation  as  related  to  the  prevalence  of  mildew 
on  roses. 

Effect  upon  the  growth  of  roses,  carnations,  chrysanthemums  and 
violets,  when  the  manure  used  is  obtained  from  cattle  that  are  bedded 
with  sawdust,  litter  or  no  bedding. 

Improvement  of  camatiops  by  selection  of  seedlings  produced  by 
self-pollination. 

An  investigation  into  the  causes  of  doubling  of  various  plants 
especially  as  to  pruning  and  manuring. 

Effects  of  excessive  am6unts  of  Gypsum,  lime  (caustic),  sulphur, 
iron  filings,  copper  sulfate,  phosphoric  acid  soluble  and  insoluble, 
dried  blood,  muriate  and  sulfate  of  potash  upon  the  variation  of 
tomatoes. 

Variety  testing  of  chrysanthemums,  tomatoes  and  English  musk- 
melons. 

POULTRY  INVESTIGATIONS. 

The  investigations  with  poultry  as  previously  outlined  may 
be  divided  into  two  classes,  viz:  Commercial  problems  and  studies 
on  incubation  and  poultry  diseases.  The  former  tests  are  being  con- 
ducted by  Mr.  C.  L.  Opperman  and  the  latter  by  Dr.  Robert  Mayo. 
Dr.  Mayo  worked  on  these  problems  for  three  months  last  summer, 
and  will  resume  the  studies  again  on  June  i,  under  the  plan  which  has 
already  been  approved  by  this  board.  The  following  is  an  outline  of 
the  commercial  problems  now  in  progress: 

The  first  five  months  of  the  year  was  devoted  to  raising  stock 
and  getting  the  buildings  into  shape  for  experimental  work.  There 
was  practically  no  real  research  work  done  except  the  keeping  of  the 
records  of  the  fowls  on  hand,  and  some  metereology  tests  in  the  incu- 
bator cellar.  These  records  have  been  carefully  filed  away  and  will 
be  compiled  some  time  during  the  year,  and  if  anything  of  value  is 
found  it  will  be  used  in  a  bulletin. 

During  the  latter  part  of  Qctober  preparations  were  begun  for 
starting  a  general  test  of  poultry  houses,  to  ascertain  if  possible  what 
type  of  house  is  best  adapted  to  Maryland's  climate.  There  were 
about  300  pullets  reared  for  this  experiment.  They  were  carefully 
weighed,  leg  banded,  and  selected  so  that  each  type  of  house  would 
have  practically  the  same  number  of  pounds  of  live  weight  and  the 
same  number  of  fully  developed  birds  of  the  same  age.  Considerable 
care  was  exercised  to  have  these  conditions  as  near  exact  as  possible. 

This  experiment  was  started  November  5,  1907,  and  has  been 
progressing  very  favorably  to  the  present  date. 

All  fowls  are  trap-nested,  and  the  records  of  each  individual  hen 
IS  carefully  kept.  All  the  feed  that  is  used  by  each  type  of  house  is 
carefully  weighed,  and  a  record  kept  of  the  same.  During  the  months 
of  November,  December,  January  and  February  the  temperature  and 
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humidity  of  the  houses  were  carefully  recorded  each  day.  In  th6 
houses  that  are  equipped  with  the  hooded  roosts,  the  difference  in  tem- 
perature between  the  roost  and  the  outside  pen  was  carefully  recorded. 
In  connection  with  this  experiment  considerable  incubation  and 
brooding  work  is  being  done  to  determine  what  effect  the  type  of 
house  has  on  the  fertility  of  the  eggs,  the  strength  and  vitality  of 
the  young  chicks.  To  carry  out  this  work  the  Department  secured  six 
Model  Incubators,  and  twelve  indoor  Prairie  State  Brooders,  which 
have  given  good  satisfaction.  There  has  been  incubated  from  each 
pen  300  eggs,  making  a  total  of  1800,  from  which  has  been  secured 
924  chicks.  Careful  records  of  the  incubation  and  brooding  are  being 
kept.  From  the  last  hatch  which  was  made  in  April,  twenty  pullets 
from  each  type  of  house  will  be  reared.  During  the  latter  part  of 
October  the  twenty  poorest  hens  in  each  type  of  house  will  be  taken 
out;  these  will  be  replaced  by  the  pullets  reared  during  the  summer. 
This  will  give  data  on  the  effect  on  the  next  generation  while  work 
is  continuing  with  the  first  generation.  This  experiment  will  be  car- 
ried on  practically  the  same  next  year,  with  the  addition  of  any  points 
that  will  make  it  more  efficient. 

The  Effect  of  Wet  and  Dry  Mash  on  Egg  Production  with 
Two- Year-Old  Hens. 

This  experiment  was  started  on  December  4,  1907,  and  continued 
until  April  8,  1908.  The  experiment  consisted  of  two  pens  of  fifteen 
fowls  each.  One  pen  received  grain  morning  and  evening,  with  a 
warm  mash  at  noon.  The  other  pen  received  grain  morning  and  noon, 
with  dry  mash  before  them  at  all  times.  Records  were  kept  of  all 
the  food  consumed,  and  the  eggs  produced  by  each  pen.  The  general 
health  of  the  fowls  was  observed  from  time  to  time. 

The  Breeding  of  Barred  Plymouth  Rocks  for  Egg  Production. 

During  the  early  part  of  the  summer  the  Department,  through  the 
kindness  of  Mr.  McGrew,  of  Washington,  secured  60  eggs  from  birds 
that  had  attracted  attention  by  their  r^arkable  egg  production.  From 
these  eggs  only  10  pullets  were  secured.  Records  of  the  work  of 
these  hens  are  being  kept  and  the  eggs  used  for  increasing  the  stock 
for  further  experiments. 

VETERINARY  DEPARTMENT. 

The  work  of  this  department  for  the  past  year  has  been  of  a 
diversified  nature,  owing  to  the  construction  of  new  barns  and  the 
necessary  abandonment  of  the  old  structure  in  the  early  part  of  the 
year.  The  milk  investigations  begun  two  years  ago,  and  from  which 
the  microscopical  studies  indicated  important  chemical  changes  under 
certain  conditions,  have  been  fully  borne  out  by  subsequent  chemical 
examinations.     It  is  important  now  that  these  examinations   (micro- 


scopical  and  chemical)  be  carried  along  together,  in  order  to  perceive 
their  fullest  significence. 

The  bacteriological  studies  are.  not  to  be  disregarded,  but  just 
now  the  important  work  is  microscopical  and  chemical  until  a  knowl- 
edge of  all  milk  constituents  is  had;  later  bacteriological  and  other 
conditions  can  be  taken  up  to  determine  their  influence  upon  such 
constituents. 

The  histological  study  of  the  cow's  udder  was  begun  for  the 
reason  that  no  satisfactory  information  was  available  upon  this  very 
important  organ,  and  milk  studies  without  such  knowledge  would  be 
superficial.  There  has  recently  been  published  from  Europe,  what  ap- 
pears to  be  a  very  carefully  prepared  contribution  to  this  subject, 
which  doubtless,  will  serve  most  purposes  for  milk  studies.  The 
.  especial  study  of  blood  and  lymph  vessels  is,  however,  necessary. 

m  addition  to  the  milk  work  there  have  been  made  a  number  of 
tuberculin  tests  and  vaccinations.  The  value  of  tuberculin  is  shown 
to  be  dependent  upon  proper  administration,  and  carelessness  in  this 
respect  has  tended  to  discount  its  real  value  in  many  instances.  A 
full  discussion  of  this  subject  will  be  given  in  a  report  which  is  in 
preparation. 

The  introduction  of  bills  on  three  subjects  at  the  last  session  of 
the  General  Assembly,  all  of  which  failed  to  pass,  makes  it  important 
to  enter  at  once  upon  a  study  of  the  needs  of  such  legislation  and  the 
extent  to  which  it  should  be  carried  as  well  as  the  probable  effects. 
Two  of  these  bills  originated  with  the  State  Board  of  Health,  the  third 
from  a  dairy  interest.  The  subjects,  rather  than  the  bills,  should  be 
considered,  and  are  (a)  Meat  Inspection,  (b)  Milk  Inspection,  (c) 
Tuberculosis. 

The  report  of  this  department  in  1896  suggested  an  inquiry  into 
(i)  Cooperative  Slaughter-houses  in  various  parts  of  the  State, 
whereby  the  producer  could  realize  the  greatest  returns  from  his  ani- 
mals; (2)  the  investigation  of  Cerebrospinal  Meningitis  in  horses; 
(3)  Cooperation  with  the  State  in  investigating  sanitary  conditions, 
and  aid  in  perfecting  them. 

These  recommendations  are  just  as  appropriate  after  a  lapse  of 
twelve  years.  The  Board  of  Health  bill  on  slaughter-houses  was 
drafted  primarily  to  safeguard  the  health  of  the  State  by  regulating 
the  practice  of  slaughtering,  transporting,  keeping  land  selling  meats 
for  human  food.  The  producers  of  food-producing  animals  would 
receive  greater  returns  for  their  animals  if  slaughtered  at  central 
points  where  offal  could  be  utilized.  Inspection  could  be  practiced 
with  profit,  and  no  one  injured  by  the  adoption  of  such  central 
slaughtering  points.  However,  it  proved  unwise  to  seek  legislation 
before  existing  conditions  and  practices  were  known  as  the  fate  of 
the  bill  shows. 

Cerebrospinal  Meningitis  investigations  have  been  made  when 
ever  the  disease  appeared,  with  profit,  and  the  work  of  this  Station 
in  connection   with  Johns   Hopkins   Medical   School   has  placed   the 
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pathological  knowledge  of  this  disease  oti  a'  higher  plane  than  it 
ever  before  held  in  this  country. 

The  cooperation  in  sanitary  matters  has  .jOt  been  extensive,  but 
"should  be.  In  justice  to  the  farmer,  our  Station  should  closely  study 
the  laws  and  regulations  which  are  co-istantly  thrown  around  his 
work  and  the  products  of  his  work,  :n  order  to  protect  him  against 
unwisely  imposed  regulations  that  have  no  real  value  and  to  aid  him 
in  securing  proper  returns  for  expenditures  incurred  in  wise  regula- 
tions made  necessary  for  the  public  good.  This  subject  is  important 
and  should  be  carefully  studied.  Upon  i.  depends  Tuberculosis  con- 
trol. Milk  and  Meat  Inspection,  and  Pure  Food  control.  In  this 
particular,  also  legislation  was  asked  without  actual  knowledge  of 
existing  conditions. 

The  time  of  one  person  could  very  profitably  be  spent  in  touring 
the  State  to  collect  information  i.pon  the  cost  of  production  of  meat 
and  milk,  upon  the  conditions  surrounding  the  production  of  these, 
the  location,  number,  size  and  general  information  of  the  topics  above 
referred  to. 

Studies  of  combinations  of  food  materials,  with  and  without 
condiments  is  important,  and  a  searcl)  for  some  cheaper  substances 
not  regarded  at  present  as  food  stuffs  should  be  made.  While  prac- 
tically all  by-products  of  food  are  utilized,  yet  high  prices  for  foods 
and  moderate  prices  for  animal  and  dairy  products  still  prevail. 

COOPERATIVE  EXPERIMENTS. 

The  Station  continues  to  cooperate  willi  tlic  United  States  De- 
partment of  Agriculture  in  all  the  lines  of  work  given  in  the  last 
annual  report,  and  in  addition  to  those  has  taken  up  some  work  with 
the  Forestry  Bureau  on  the  treatment  of  fence  posts  so  as  to  preserve 
them  and  lengthen  their  life  and  at  the  same  time  make'  it  possible 
through  this  treatment  with  preservatives  tc  use  many  of  the  abund- 
ant and  cheap  woods  that  are  not  used  at  present.  There  are  19  dif- 
ferent native  woods  being  used  in  this  tes':. 
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COOPERATIVE  TOBACCO  EXPERIMEXTS 

WITH  THE 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 


ToJ)acco  growing  has  been  the  important  farm  industry  of  the 
larger  part  of  Southern  Maryland  since  the  settlement  of  the  Colony. 
For  many  years,  however,  the  industry  has  not  been  sufficiently  profit- 
able to  bring  about  a  reasonable  degree  of  prosperity.  A  number  of 
causes  have  brought  about  this  condition. 

Men  qualified  to  pass  judgment  very  readily  concede  that  any  of 
the  standard  crops  of  Southern  Maryland  could  profitably  be  made  to 
produce  double  the  yield,  on  the  average,  which  they  now  do. 

The  methods  of  the  past  have  been  such  as  to  diminish  and  finally 
exhaust  the  crop-producing  power  of  the  soil.  Those  of  the  future 
must  build  up  and  increase  its  crop-producing  power.  The  tobacco 
growers'  problem  cannot  be  handled  adequately  without  dealing  to  a 
considerable  extent  with  the  other  crops  to  be  grown  in  rotation  with 
tobacco.  This  is  the  key  to  the  situation.  The  success  of  the  tobacco 
crop  itself  depends  quite  as  much  upon  the  crops  grown  and  treatment 
given  the  fields  in  the  interim  between  the  successive  crops  of  tobacco 
as  upon  the  attention  given  the  tobacco  itself.  By  the  development 
and  introduction  of  the  very  best  methods  of  fertilization,  cultivation 
and  handling  of  the  crops  grown  or  desirable  to  be  grown  in  rotation 
with  tobacco,  it  is  believed  that  the  soil  can  not  only  be  put  in  much 
better  condition  for  producing  profitable  crops  of  tobacco,  but  they  can 
also  be  made  of  such  greatly  increased  importance  and  value  as  to  add 
very  materially  to  the  income  of  the  farm,  and  in  a  sense,  therefore 
render  the  farmer  less  dependent  upon  tobacco. 

The  soils  humus  content  must  be  built  up  by  growing  more  legu- 
minous and  forage  crops  and  growing  them  in  systematic  rotation  with 
the  more  exhaustive  crops  like  corn,  wheat  and  tobacco. 

Much  is  yet  to  be  learned  concerning  the  best  use  of  commercial 
fertilizers.  When  adequately  supplemented  by  humus  crops  there  is  but 
little  question  that  they  can  be  used  to  much  greater  advantage  than  at 
present,  particularly  in  connection  with  the  production  of  the  tobacco 
crop  itself. 

Good  seed  is  another  important  detail  for  successful  farming.  It 
is  now  becoming  generally  recognized  that  there  is  as  much  in  im- 
proved strains  of  seed  as  there  is  in  improved  breeds  of  live  stock. 
Every  tobacco  grower  for  example,  wants  the  most  productive  and 
best  strains  of  tobacco  seed  which  it  is  possible  to  obtain. 

Economic  conditions  are  now  radically  different  from  what  they 
were  in  ante-bellum  days.  Farming  methods  which  were  reasonably 
effective  in  those  days  of  cheap  land,  large  plantations,  and  a  plentiful 
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supply  of  cheap  labor  are  no  longer  satisfactory.  The  cost  of  living  is 
also  much  higher  and  the  price  of  nearly  everything  the  farmer  pur- 
chases is  more  costly.  In  order  to  achieve  success  under  these  changed 
conditions,  farming  methods  must  be  placed  upon  a  much  more  effi- 
cient basis. 


The  above  remarks  are  intended  to  throw  light  on  the  purpose  of 
the  experimental  and  demonstration  work  which  is  being  conducted 
at  Upper  Marlboro,  on  the  Fair  Grounds  and  on  the  field  belonging  to 
Mr.  Frederick  Sasscer,  back  of  the  Chesapeake  Beach  Railway  Station. 
The  experiments  at  each  place  are  virtual  duplications  of  each  other, 
but  they  are  upon  quite  different  types  of  soil. 

There  are  three  main  features  to  this  work: 

1.  The  plot  test  experiments  with  fertilizers; 

2.  The  crop  rotation  demonstration  plots,  possessing  some  im- 
portant experimental  features ;  and 

3.  The  tobacco  breeding  work  which  has  for  its  object  the  se- 
curing of  better  and  more  productive  strains  of  seed. 

The  fertilizer  plot  experiments  on  each  field  consist  of  eighteen- 
twentieth  acre  plots,  each  receiving  a  different  application  of  fertilizer. 
Some  of  the  plots  contain  ammoniates  alone,  others  phosphates  and 
some  potash  only.  There  are  also  plots  containing  combinations  of 
each  two  of  these  fertilizing  materials  and  others  containing  all  three 
in  varying  combinations  and  amounts.  It  is  proposed  to  duplicate 
these  experiments  in  succeeding  years  on  different  soils  and  locations, 
so  that  finally  there  will  be  accumulated  for  the  benefit  of  tobacco 
growers  a  large  amount  of  valuable  data  as  to  the  very  best  practice 
in  the  use  of  fertilizers  in  Southern  Maryland.  These  plots  will  be 
carried  through  the  entire  crop  rotation.  The  rotation,  as  at  present 
proposed,  covers  five  years  and  consists  of  tobacco,  followed  by  wheat, 
then  grass  for  two  years,  followed  by  corn  with  crimson  clover  and 
then  back  in  tobacco  again  on  the  sixth  year.  From  these  small  plot 
experiments  it  is  expected  to  gain  very  much  valuable  data  as  to  the 
efficacy  of  the  combined  effect  of  the  different  fertilizers  used  and  the 
crops  grown  in  rotation,  on  the  permanent  improvement  and  fertility 
of  the  soil. 

These  fertilizer  experiments  include  another  very  important  fea- 
ture. There  is  a  general  opinion  prevalent  that  the  use  of  lime  on 
tobacco  soils  is  harmful  and  prejudicial  to  the  best  interests  of  the  to- 
bacco grower  by  injuring  the  quality  of  the  leaf  produced.  On  the 
other  hand  it  is  generally  known  that  lime  increases  the  yield  of  to- 
bacco and  is  also  very  'beneficial  to  most  of  the  other  crops  grown,  par- 
ticularly the  legumes  and  timothy,  and  all  things  considered  it  is  per- 
haps still  uncertain  whether  the  use  of  lime  on  soils  to  be  used  peri- 
odically in  tobacco  is  desirable  or  not.  There  is  also  perhaps  some 
ground  for  believing  that  the  effect  of  lime  on  quality  and  the  price 
actually  obtained  for  the  tobacco  is  not  as  adverse  as  is  generally  snn- 
posed.    To  throw  light  on  this  point  one-half  of  each  of  the  ferti'i:^?r 
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plots  has  been  treated  to  an  application  of  one  ton  of  slaked  oyster 
shell  lime  per  acre.  From  this  experiment  there  should  result  a  large 
amount  of  valuable  data  as  to  the  real  effect  of  the  lime  on  the  quality 
and  yield  of  the  tobacco  produced  under  a  great  variety  of  fertilizer 
conditions.  The  effect  of  the  lime  on  all  the  other  crops  of  the  rotation 
can  also  be  accurately  measured.  This  feature  of  the  experiment  alone, 
if  it  shows  that  lime  is  not  as  harmful  to  quality  as  generally  believed, 
ought  to  be  worth  thousands  of  dollars  to  the  people  of  Southern 
Maryland. 

Supplementary  to  these  more  elaborate  small  plot  experiments 
there  are  also  on  each  field  a  series  of  five,  one-half  acre  plots  on  which 
the  proposed  rotation  will  be  conducted  more  nearly  upon  a  field  scale, 
using  the  best  methods  known>  including  those  which  the  smaller  plot 
experiments  demonstrate  to  be  best.  These  plots  are  designed  for  ob- 
ject lesson  purposes  although  it  is  certain  that  much  valuable  data 
will  also  be  obtained  under  conditions  approximately  on  a  field  scale, 
as  to  the  possibilities  of  Maryland  soil  under  systematic  rotation  with 
intensive  methods.  Aside  from  an  increased  yield  of  tobacco  it  is  ex- 
pected that  there  will  also  result  very  great  improvements  in  the  yield 
of  the  other  crops,  particularly  the  grass.  In  experiments  similar  to 
these,  conducted  in  Virginia,  it  was  found  possible  under  the  system 
followed  to  produce  really  enormous  yields  of  first-class  hay  instead  of 
the  usual  almost  complete  failure  under  the  system  generally  practiced. 

In  one  case  at  Appomattox,  Virginia,  in  1907  the  yield  was  as  high 
as  5.06  tons  of  cured  hay  at  a  single  cutting,  and  the  same  field  again 
yielded  3.7  tons  at  the  first  cutting  in  1908.  It  is  believed  that  many  of 
the  soils  of  Southern  Maryland  are  capable  of  producing  equally  good 
results. 

Work  for  the  improvement  of  the  tobacco  itself  by  breeding  and 
seed  selection  has  already  been  under  way  in  Maryland  for  several 
years.  It  is  believed  that  some  improved  strains  of  seed  have  already 
been  secured,  small  quantities  of  which  were  sent  out  to  about  three 
hundred  Maryland  farmers  this  year.  This  seed  work  will  be  actively 
continued  and  a  portion  of  both  fields  at  Upper  Marlboro  are  devoted 
to  breeding  work,  and  to  testing  out  on  good  sized  plots  the  best  of  the 
strains  and  varieties  which  have  been  secured.  As  the  years  go  by  we 
expect  to  be  able  to  supply  growers  with  small  quantities,  enough  for 
a  start,  of  constantly  improving  strains  of  seed  which  will  be  of  great 
value  in  producing  larger  and  more  uniform  crop  of  better  tobacco. 

The  above  represents  a  brief  statement  of  the  more  fundamental 
and  clearly  defined  objects  of  the  experiments  which  are  being  con- 
ducted. As  the  work  progresses,  however,  there  will  naturally  be 
many  of  the  more  detailed  questions  of  cultivation,  combating  insect 
pests,  curing,  and  handling  which  will  incidentally  be  studied  and 
valuable  information  secured  and  published. 

In  every  possible  way,  so  far  as  the  funds  available  will  permit,  it 
is  the  purpose  of  those  conducting  the  work  to  be  of  service  in  spread- 
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ing  the  gospel  of  better  farming  for  the  tobacco  growers  of  Southern 
Maryland. 

The  locations  of  Upper  Marlboro  were  chosen  because  of  their 
easy  accessibility  to  all  portions  of  Southern  Maryland  and  it  is  be- 
lieved that  the  two  soil  types  upon  which  the  experiments  are  located 
are  fairly  representative  of  the  soil  conditions  throughout  most  of  the 
tobacco  growing  section. i 

There  is  also  some  work  on  varieties  of  tobacco  and  fertilizers  in 
progress  at  Chaney  in  Calvert  County,  and  at  La  Plata  in  Charles. 

PROPERTY  LINES. 

For  the  past  20  years  there  has  been  more  or  less  doubt  as  to 
the  lines  of  property  between  the  College  Park  and  Lakeland  sub- 
divisions and  in  accordance  with  your  instructions  all  of  the  data  as  to 
previous  surveys  has  been  secured  and  this  was  placed  in  the  hands 
of  Edward  Latimer,  for  many  years  County  Surveyor,  and  he  has  run 
the  lines  and  established  the  corners  so  that  the  property  can  be 
properly  fenced  in  accordance  with  your  instructions.  Two-inch  pipe, 
3  to  4  feet  in  the  ground,  has  been  placed  at  all  of  the  angles  and 
stones  will  be  located  at  the  principal  points.  The  fencing  of  this 
land  will  add  a  considerable  area  to  the  pastures  and  prevent  any 
encroachment  upon  College  property  by  the  development  of  the  above 
subdivisions. 

FINANCIAL  condition;  ' 

As  appears  from  the  report  of  the  treasurer  the  finances  of  the 
Station  are  in  good  condition  and  the  year's  work  has  been  carried 
on  within  the  funds  available  and  small  balances  remain.  It  has  been 
the  general  policy  of  this  institution  to  run  on  practically  a  cash 
basis  and  contract  no  debts  that  cash  was  not  on  hand  to  meet  at  once. 
All  bills  are  settled  in  full  at  close  of  each  month,  and  where  discounts 
are  allowed  for  cash  in  5  to  10  days  they  are  availed  of. 

With  the  improvements  in  the  character  of  work  of  all  the  depart- 
ments and  the  general  expansion  which  has  been  taking  place  during 
the  past  year,  the  expenses  have  increased  very  materially.  The  in- 
creased cost  of  labor  and  all  materials  has  also  added  considerable  to 
the  usual  calls  for  money.  While  larger  amounts  of  money  could  be 
efficiently  and  profitably  used,  it  is  felt  that  the  constituency  of  the 
Station  should  be  given  convincing  evidence  that  the  present  appro- 
priations are  being  used  to  good  advantage  before  asking  for  any 
further  increases. 
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HATCH  FUND. 

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 

ACCOUNT  WITH  THE  UNITED  STATES 

APPROPRIATION. 

Dr. 

1908. 

To  receipts  from  the  Treasurer  of  the  United  States, 
as  per  appropriations  for  the  fiscal  year  ended  June  30, 
1908,  as  per  Act  of  Congress  March  2,  1887 $15,000  00 

Cr. 
1908. 

June  30,  By  Salaries $8,835  68 

Labor  2,592  00 

Publications   5  00 

Postage  and  Stationery 267  27 

Freight  and  Express 456  35 

Heat,  Light  and  Water 615  07 

35  55 

147  38 

52  69 

604  II 

114  31 


Chemical  Supplies 

Seeds,  Plants  and  Sundry  Supplies. 

Fertilizers    

Feeding  Stuffs 

Library 


Tools,  Implements  and  Machinery 301  25 


Furniture  and  Fixtures. 
Scientific  Apparatus  . . 

Live  Stock 

Traveling  Expenses  . . 
Contingent  Expenses. . 
Buildings  and  Repairs. 


210  54 
128  97 

85  00 
418  06 

15  00 
114  77 


Total   $15*000  00 

The  above  is  a  true  copy  from  the  books  of  this  office. 

(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station, 
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ADAMS  FUND. 

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 

ACCOUNT  WITH  THE  UNITED  STATES 

APPROPRIATIONS. 

Dr. 
1908. 

June  30,  To  receipts  from  the  Treasurer  of  the  United 
States,  as  per  appropriations  for  the  fiscal  year  ended  June 
30,  1908,  as  per  Act  of  Congress  March  16,  1906 $9,000  00 

Cr. 

1908. 

June  30,  By  Salaries 5,251  31 

Labor  970  20 

Postage  and  Stationery. 9  95 

Heat,  Light  and  Water 113  54 

Chemical  Supplies 426  50 

Seeds,  Plants  and  Sundry  Supplies 106  53 

Feeding  Stuffs 780  48 

Library   122  54 

Tools,  Implements  and  Machinery 182  94 

Furniture  and  Fixtures 55  78 

Scientific  Apparatus 535  43 

Live  Stock 2  50 

Traveling  Expenses 81  30 

Building  and  Repairs 361  00 


Total   $9,000  00 

The  above  is  a  true  copy  from  the  books  of  this  office. 

(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station. 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 
ACCOUNT  WITH  THE  STATE  OF  MARYLAND 
.  APPROPRIATION. 

Dr. 

1907.  • 

July  I,  To  Cash  Balance $3  5^ 

1908. 

June  30,  To  Receipts  from  State  Treasurer: 
($S,ooo  bal.  on  Appr.  of  1907) 
($7,500  on  acct.  of  Appr.  of  1908) 12,500  co 

$12,503  52 
Cr. 

1908. 

June  30,  By  Repairs   $2,846  27 

"     Publications 2,591  57 

"     Exhibits 57i  78 

"     Feeding  Experiments   .' . .  1,927  66 

"     Tobacco  Experiments 780  60 

"     Poultry  Experiments 2,020  84 

"     Insurance 241  60 

"     Trustees'  Expenses 266  58 

"     Labor   529  40 

"     Seed,  Plants  and  Sundry  Supplies 70  28 

"     Tools,  Implements  and  Machinery 62  15 

**     Library   128  70 

**    Travel  38  30 

"     Balance  427  79 

Total   $12,503  52 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 

ACCOUNT  WITH  THE  STATE  OF  MARYLAND 

APPROPRIATION  FOR  HORTICULTURAL 

INVESTIGATION. 

Dr. 

1907. 

July  I,  To  Cash  Balance $498  22 

Oct.  I,  To  Receipt  from  State  Appropriation  1907 4,000  00 

1908. 

Apr.  15,  To  Receipt  from  State  Appropriation  1908. . . .   4,000  00 

$8,498  22 

.  Cr. 
1908. 

June  30,  By  Salaries $680  00 

"  Labor  439  52 

"  Seed,  Plants  and  Sundry  Supplies 858  05 

"  Travel  ' 233  98 

"  Buildings  and  Repairs 2,392  69 

"  Tools,  Implements  and  Machinery , 643  52 

"  Freight  and  Express 96  29 

"  Postage  and  Stationery 40  36 

"  Fertilizers 49  68 

"  Library   12  00 

"  Furniture  and  Fixtures 54  89 

"  Heat,  Light  and  Water 42  85 

"  Balance 2,954  39 

$8,498  22 

The  above  is  a.  true  copy  from  the  books  of  this  office. 

(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station. 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION  IN 
ACCOUNT  WITH  THE  STATION  FARM. 

1907. 

Dr. 

July  I,  To  Balance $1  20 

.1908. 

June  30,  To  Sales  of  Stock  and  produce  during  year 5,766  59 


$5,767  79 

Cr. 

1908. 

June  30,  By  Labor  $3^677  37 

**     Freight  and  Express 18  48 

"     Seeds,  Plants  and  Sundry  Supplies 568  12 

"     Tools,  Implements  and  Machinery 887  22 

"     Travel  Expenses 50 

"     Feeding  Stuffs 604  71 

"     Balance  11  39 


$5*767  79 
The  above  is  a  true  copy  from  the  books  of  this  office. 

(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station. 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION'   l\ 
ACCOUNT  WITH  THE  BUILDING  FUND. 

1907. 

Dr. 
Jan.  I,  To  State  Donation $5,368  05 

Cr. 
1907. 

June  30,  By  disbursement  for  erecting  the  Station  Bam. $2,814  47 
1908. 

June  30,  By  disbursement  for  erecting  the  Station  Bam.  2,552  45 
By  balance ' i  13 


$5,368  05 
The  above  is  a  true  copy  from  the  books  of  this  office. 


(Signed)  JOSEPH  R.  OWENS, 

Treasurer  Maryland  Agricultural  Experiment  Station. 
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BULLETIN  No.  119.  JULY,  1907 

QRBBNHOUSB  PESTS  OF  MARYLAND. 


By  A.  B.  Gahan. 


The  production  of  cut  flowers  and  vegetables  under  glass  is  a  most 
important  branch  of  horticulture  in  Maryland.  The  United  States  cen- 
sus report  for  1900  shows  the  total  area  under  glass  in  this  State  at 
that  time  to  be  1,195,000  square  feet,  and  the  total  value  of  the  products 
from  this  area  is  eiven  as  $354,000.  In  the  seven  years  since  that 
time  the  industry  nas  developed  rapidly,  many  additions  having  been 
made  to  old  plants,  and  some  new  ones*  established,  so  that  the  area 
now  devoted  to  this  branch  of  horticulture  will  doubtless  approximate 
1,500,000  square  feet,  with  a  corresponding  increase  in  the  value  of 
the  output. 

Of  necessity,  the  production  of  flowers  and  vegetables  under  glass 
is  an  expensive  process,  involving  not  only  a  large  outlay  of  capital  in 
the  first  place,  but  a  contiilual  expense  for  labor,  fuel,  water,  fertilizers, 
etc.  Consequently,  anything  which  interferes  with  the  fullest  and  best 
development  of  the  plants  reduces  the  profits  in  just  that  much.  One 
of  the  most  serious  drawbacks  to  the  successful  commercial  culture  of 
greenhouse  plants  is  to  be  found  in  the  numerous  insect  pests  which 
have  to  be  combatted. 

A  greenhouse  affords  an  almost  ideal  environment  for  the  develop- 
ment and  rapid  multiplication  of  certain  kinds  of  insects,  and,  as  a 
consequence,  we  find  a  long  list  of  these  pests  taking  advantage  of  the 
opportunity  offered,  and  often  doing  great  damage  to  many  of  the 
principal  crops  grown  in  houses.  The  florists  and  gardeners  are  com- 
pelled to  wage  a  continual  warfare  against  them  in  order  to  avoid 
serious  loss.  This  necessitates  a  considerable  expense,  and  in  some 
cases  is  only  partially  successful  in  lessening  the  damage.  Hundreds 
of  dollars  are  expended  every  year  for  expensive  insecticides,  which  at 
best  only  afford  temporary  relief. 

Considerable  has  been  written  upon  the  subject  of  greenhouse 
pests  in  various  periodicals  and  other  publications,  but  this  material 
IS  for  the  most  part  in  such  scattered  form  as  not  to  be  readily  acces- 
sible to  the  growers.  Most  of  the  insect  pests  have  been  described  at 
different  times,  and  considerable  material  has  been  published  regarding 
the  economic  treatment  of  -them.  In  many  cases  the  life  histories  of 
these  insects  have  been  but  poorly  understood,  owing  to  the  fact  that 
the  different  stages  in  their  life  cycles  are  so  merged  together,  and 
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the  different  generations  so  poorly  defined,  that  it  is  extremely  difficult 
to  determine  them  accurately.  In  this  bulletin  the  author  has  endeav- 
ored to  bring  together  what  is  known  of  the  life  histories  and  economic 
treatment  of  the  species  occurring  in  Maryland  greenhouses,  supple- 
menting this  with  some  personal  observations  and  experiments.  Notes 
were  taken,  and  studies  made,  of  the  life  histories  of  several  of  the 
species,  but  in  the  case  of  others  it  was  found  impossible  to  obtain 
specimens  that  could  bfe  isolated  and  studied. 

The  list  of  pests  herein  treated  includes  only  those  that  have 
actually  been  found  by  the  writer,  but  it  is  believed  that  all  of  the  more 
important  ones  common  to  Maryland  greenhouses  are  covered.  The 
treatment  for  so  many  of  these  pests  must,  of  necessity,  be  the  same, 
that  in  order  to  avoid  needless  repetition  it  was  deemed  advisable  to 
take  up  the  subject  of  remedies  as  a  distinct  subject,  rather  than  to 
treat  the  remedies  for  each  individual  species  of  insect  separately.  In 
the  latter  part  of  this  bulletin,  therefore,  will  be  found  a  more  or  less 
full  discussion  of  greenhouse  insecticides,  under  the  head  of  "Remedies 
for  Greenhouse  Pests." 

MEALY  BUGS. 

Mealy  bugs  are  probably  the  most  universally  distributed  and 
well-known  of  all  greenhouse  pests.  No  florist,  and  but  few  house- 
wives, attempting  to  maintain  a  window  garden,  but  are  familiar  with 
them,  to  a  greater  or  less  degree.  Two  species  occur  in  Maryland,  but 
the  commoner  one  is  Pseudococcus  citri,  Risso.  Pseudococcus  long^s- 
pinus,  Targ.  is  not  infrequently  met  with  on  both  indoor  and  outdoor 
plants,  but  is  not  as  conspicuous  a  pest  as  is  P.  citri. 

Pseudococcus  citri,  Risso. 

j 

This  mealy  bug,  in  the  adult  form,  is  about  4mm.  in  length  and 
2mm.  in  widtht  oval  or  elliptical  in  outline,  with  a  fringe  of  short 
spines  encircling  the  body.  These  spines  are  thirty-four  in  number, 
and  of  about  equal  length,  those  on  the  anal  end  of  the  body  being 
sHghtly  longer  than  the  others.  The  body  is  covered  with  a  white 
waxy  mass,  giving  the  insect  its  common  name  of  mealy  bug.  If  this 
wax  is  removed  the  body  is  seen  to  be  of  a  brownish  color. 

The  female  lays  from  300  to  500  eggs,  depositing  them  in  a 
mass  beneath  the  tip  of  the  abdomen,  and  covering  them  with  cottony 
wax  filaments.  As  the  mass  of  eggs  increases  in  size,  owing  to  the 
deposition  of  more  eggs,  twenty  to  thirty  being  deposited  every  twenty- 
four  hours,  the  body  of  the  female  is  gradually  tipped  upward,  until  it 
finally  assumes  a  position  almost  perpendicular  to  the  surface  of  the 
leaf  or  twig.  Egg  depositing  continues  for  from  a  week  to  ten 
days,  and  when  it  is  finished  nothing  is  left  of  the  insect  except  a 
shrunken  and  dried-up  skin.  The  eggs  hatch  in  about  two  weeks  from 
time  of  deposition,  those  first  laid  hatching  first,  so  that  there  is  a  dif- 
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Plate  1 — Cohrus  plant,  showing  egg-masses  and  adults  of  the  mealy-bug 
{P8€udococctt8  citri). 
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fer^nce  of  several  days  in  the  ages  of  the  larvae  from  the  same  batch 
of  eggs.  The  larvae  resemble  the  adults  in  appearance,  except  that, 
when  first  hatched,  they  are  quite  small,  and  not  covered  with  the 
white,  waxy  filaments.  They  remain  in  the  mass  of  waxy  secretion 
with  which  the  egg  mass  was  covered  for  several  days  before  crawling 
out  upon  the  plant  to  begin  feeding.  Owing  to  the  difference  in  time 
of  hatching  of  the  eggs,  considerable  difference  is  noticed  in  the  size 
of  the  larvae  from  the  same  batch  of  eggs,  and  it  is  usually  possible  to 
find  insects  of  all  sizes  and  ages  upon  the  plant  at  any  time.  Their 
development  is  rather  slow,  it  requiring  about  six  weeks  to  two  months 
for  them  to  reach  the  adult.  Most  of  this  time  is  spent  on  the  under- 
side of  the  leaves,  sucking  the  juices  from  the  plant  by  means  of  a 
slender  sucking  tube,  which  is  inserted  into  the  tissue  along  the  mid- 
rib and  veins. 

A  few  weeks  after  the  eggs  have  hatched  small  masses  of  the 
filamentous  matter  will  be  noticed  on  the  under  side  of  the  leaves, 
uisually  a  short  distance  from  the  veins  of  the  leaf.  These  are  the 
pupae  of  the  males.  The  males  are  small,  winged  insects,  very  slow 
and  awkward  in  their  flight,  and  not  readily  observed,  because  of  their 
color,  which  is  a  kind  of  olive  brown.  They  appear  and  mate  with  the 
females  when  the  latter  are  about  half  grown. 

Pseudococcus  citri  is  distributed  over  the  greater  part  of  the  globe, 
and  is  one  of  the  most  general  feeders  of  all  insects,  it  infesting  and 
damaging  a  good  many  outdoor  plants  in  the  warmer  latitudes,  as  well 
as  a  long  list  of  greenhouse  plants.  Of  greenhouse  plants,  the  coleus, . 
geranium  and  sago  palm  seem  to  be  its  favorite  food  plants,  but  it  is 
often  found  on  many  others. 

Pseudococcus  longispinus,  Targ. 

This  species  of  mealy  bug,  as  has  been  said,  while  quite  common 
in  Maryland  greenhouses,  does  not  seem  to  be  as  abundant  as  P.  citri. 
It  is  readily  distinguished  from  that  species  by  the  length  of  the 
spines  at  the  anal  extremity  of  the  body,  the  last  two  of  which  are  as 
long  as,  and  sometimes  longer,  than  the  body.  In  its  life  history  and 
habits  it  is  so  nearly  identical  with  the  foregoing  species  as  to  render 
unnecessary  any  separate  treatment,  while  its  food  plants  are  fully 
as  numerous,  and  many  of  them  the  same. 

OLEANDER  SCALE. 

Aspidiotus  hederae,  Vail. 

This  scale  is  one  of  the  commonest  found  upon  greenhouse  plants, 
and  is  distributed  over  most  of  the  world.  For  some  reason  entomolo- 
gists have  been  very  greatly  confused  on  this  species,  it  having  been 
described  by  different  persons  under  no  less  than  thirty  different  names. 

The  female  scale  is  circular,  nearly  white,  very  slightly  convex, 
and  has  a  pale  orange-colored  exuvia  in  the  center,  or  slightly  to  one 
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side.  The  first  cast  skin  usually  shows  the  segmentation  of  the  body. 
The  second  is  more  or  less  covered  with  a  waxy  secretion,  and  appears 
as  a  ring  around  the  first.  The  body  of  the  female  is  light  yellow. 
The  male  scale  is  white,  slightly  elongate,  and  has  a  central  exuvia 
of  light  yellow. 

The  eggs  of  the  oleander  scale  are  light  yellow,  and  quite  large. 
They  are  deposited  beneath  the  female  scale,  and  hatch  in  a  few  hours, 
the  young  settling  either  on  the  leaves  or  stems.  From  egg  to  adult 
in  this  species  requires  between  70  and  80  days,  so  that  in  a  conserva- 
tory several  generations  are  produced  in  a  year.  The  generations, 
however,  run  into  each  other  so  that  specimens  of  all  stages  may  be 
secured  from  an  infested  plant  at  the  same  time.  The  young  scales 
seem  to  prefer  to  remain  near  the  parent,  and  consequently  they  will 
often  be  found  in  clusters,  giving  to  the  bark  or  leaf  the  appearance 
of  being  covered  with  a  thin  white  film. 

A  wide  range  of  plants  are  ktlicked  by  A.  hederae,  both  in  the 
greenhouse  and  outside.  Cycads,  palms,  citrus  trees,  orchids,  and 
cyclamens  are  most  often  found  infested. 

A  CYCLAMEN  AND  LANTANA  SCALE. 

Asp.  Lataniae,  Signi. 

Aspidiotus  lataniae  is  a  -foreign  species,  probably  introduced  into 
America  on  imported  plants.  So  far  as  is  known,  it  is  purely  a  green  - 
house  species  in  this  country.   . 

The  female  scale  is  somewhat  elongate,  quite  convex,  with  the 
cast  skin  or  exuvia  a  little  to  one  side  of  the  center,  and  of  a  bright 
yellow  color.  The  remainder  of  the  scale  is  dirty  grayish,  with  a 
•faint  yellowish  tinge,  due  to  the  fact  that  the  yellow  body  of  the  insect 
underneath  shows  through  the  thin  waxy  scale.  The  scale  of  the  male 
is  similar  to  that  of  the  female,  but  smaller. 

The  scales  are  almost  always  thickly  crowded  together,  rather 
than  isolated,  and  are  not  likely  to  be  very  conspicuous,  as  their  color 
usually  agrees  quite  closely  with  that  of  the  host  plants.  The  color 
seems  even  to  vary  somewhat  with  the  host,  specimens  found  on  cycla- 
men bulbs  being  considerably  darker  than  those  found  on  palms.  The 
species  confines  its  attacks  almost  entirely  to  the  twigs  and  trunks, 
rarely  ever  being  found  on  the  leaves.  Upon  palms  it  is  more  fre- 
quently than  otherwise  found  beneath  the  remains  of  former  foliage 
leaves  around  the  stem.  Not  infrequently  a  plant  will  be  quite  badly 
infested  beneath  these  fragments  of  the  old  leaves  without  showing 
on  the  surface. 

The  young  of  Asp.  lantaniae  come  into  the  world  as  small  living 
scales,  instead  of  eggs,  and  fix  themselves  in  close  proximity  to  the 
mother  scale.  There  is  no  well-defined  distinction  between  broods, 
scales  of  all  sizes  being  found  upon  the  same  plants,  but  it  is  probable 
that  three  or  four  generations  are  produced  in  a  greenhouse  each  year. 
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Aspidiotus  lataniae  is  known  to  attack  Cycas  revoluta,  Laurus, 
palms,  citrus  trees,  cyclamen,  Lantana  and  Areca  lutescens.  Probably 
other  plants  also  act  as  hosts,  but  the  above  list  includes  those  most 
liable  to  attack. 

THE  GREEDY  SCALE. 

Aspidiotus  rapax,  Comst. 

The  greedy  scale  is  so  called  because  of  the  large  number  of 
plants  which  it  infests,  but  as  it  is  a  semi-tropical  insect  it  attacks  only 
a  few  plants  grown  in  greenhouses  in  the  latitude  of  Maryland.  The 
author  found  it  in  one  house  only,  where  it  was  infesting  specimens  of 
Laurus. 

The  female  scale  is  very  convex,  of  a  grayish  white  color,  or  some- 
times tinged  with  yellow,  by  reason  of  the  body  of  the  insect  showing 
through  the  more  or  less  translucent  scale  covering.  The  exuvia  is  a 
little  to  one  side  of  the  center,  aaid  consists  of  a  dark,  almost  black 
spot,  and  a  concentric  ring  of  white.  A  well-developed  and  pure  white 
ventral  scale  is  present. 

This  species  reproduces  by  eggs,  the  same  being  laid  beneath  the 
scale  of  the  female.  The  young  settle  upon  the  trunk  and  branches 
of  the  host  plant,  and  will  usually  be  found  grouped  closely  together, 
rather  than  as  isolated  individuals.  So  far  as  could  be  ascertained 
from  the  literature  on  the  subject,  the  life  history  of  this  species  has 
never  been  thoroughly  worked  out,  and  unfortunately  it  was  impoc- 
sible  to  secure  specimens  with  which  its  life  cycle  could  be  studied. 
The  generations  are  very  poorly  defined,  as  shown  by  the  occurrence 
of  individuals  of  all  ages  upon  the  host  plant  at  the  same  time.  This 
fact  indicates  that  breeding  is  almost  continuous,  i.  e.,  that  the  females 
of  one  generation  continue  the  production  of  young  up  to  the  time  that 
the  first  hatched  individuals  of  the  new  generation  reach  maturity. 
No  doubt  in  greenhouses  the  species  produces  at  least  three  or  four 
generations  in  a  year,  and  possibly  more. 

The  following  plants  are  liable  to  attack  by  this  scale :  Laurus, 
orange,  lemon.  Fuchsia,  Camellia,  fig,  etc. 

THE  CIRCULAR  SCALE. 

Chrysomphalus  Aonidum,  Linn. 

Of  all  the  species  of  scale  found  in  greenhouses,  this  one  is  prob- 
ably the  commonest  and  the  best  known.  It  is  world-wide  in  its  dis- 
tribution, and  in  semi-tropical  regions  is  a  serious  pest  of  outdoor 
plants,  but  throughout  the  greater  part  of  the  United  States  it  occurs 
only  on  plants  growing  under  glass. 

The  scale  of  a  mature  female  is  comparatively  large-sized,  almost 
circular,  quite  convex,  and  with  a  nipple-like  prominence  in  the  center, 
which  is  grayish,  and  surrounded  by  a  reddish  brown  ring.    With  the 
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exception  of  this  small  central  portion  the  scale  is  very  nearly  black, 
fading  out  to  grayish  toward  the  margins.  The  scale  of  the  male  is 
smaller,  of  the  same  color  as  the  female,  but  slightly  elongate,  the 
posterior  margin  being  extended  into  a  kind  of  flap,  which  is  distinctly 
grayish,  and  embraces  about  one-third  of  the  circumference  of  the 
scale. 


Figure  3- 


-Leaf  of  Flcus  eiasticus,  showing  very  bad  infestation  with  the  Circular  Scale 
( Chrysomphalus  aonidum ) . 


The  individuals  of  this  species  are  almost  always  isolated,  and  this, 
with  their  dark  color,  makes  them  quite  conspicuous.  They  occur  only 
on  the  leaves,  infesting  both  the  upper  and  lower  sides.  A  rather  re- 
markable feature  of  this  scale  insect  is  that,  unlike  nearly  all  of  the 
other  armored  scales,  it  does  not  remain  fixed  after  it  begins  to  secrete 
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its  scale  covering.  The  young  scales  hatch  from  eggs  deposited  under 
the  scale  covering  of  the  female,  and,  after  crawling  a  short  distance 
away  from  the  mother,  insert  their  beaks,  and  begin  to  secrete  a  scale 
covering,  which  is  at  first  white,  but  gradually  becomes  darker  as  the 
insect  increases  in  age.  After  a  time  the  young  insect  apparently  ex- 
hausts the  supply  of  food  at  that  place,  and  then  it  moves  a  short  dis- 
tance forward  to  new  pastures.  During  the  life  of  an  insect  it  prob- 
ably changes  its  position  several  times,  although  the  aggregate  distance 
traveled  is  rarely  more  than  one  inch.  A  yellow  or  dead  streak  in  the 
surface  of  the  leaf  is  left  behind  as  the  insect  moves  forward,  showing 
where  the  sap  has  been  exhausted,  and  the  tissue  killed. 

About  six  generations  of  this  species  may  occur  under  greenhouse 
conditions  in  a  period  of  a  year,  the  life  cycle  being  completed  in  from 
sixty  to  seventy  days.  The  female  continues  oviposition  for  about 
twenty  days,  and  in  that  time  produces  in  the  neighborhood  of  two 
hundred  eggs. 

Chrysomphalus  aonidum  attacks  principally  those  ornamental 
plants  having  fleshy  leaves,  for  example :  Palms,  Cycads,  Ficus,  citrus 
plants,  oleander,  etc. 

THE  CHAFF  SCALE. 

Parlatoria  pergandii,  Comst. 

This  scale  was  first  described  by  Professor  Comstock,  in  the 
United  States  Department  of  Agriculture  Year-book  of  1880,  as  occur- 
ring in  Florida  upon  citrus  trees.  It  is  now  quite  commonly  found 
infesting  this  class  of  plants  growing  under  glass.  The  scale  of  the 
female  is  a  dirty  gray  in  color,  usually  slightly  longer  than  broad,  with 
the  cast  skin  or  exuvia  at  one  end.  The  first  cast  skin  is  small  and 
bare,  the  second  considerably  longer,  covering  about  a  third  of  the 
length  of  the  scale,  and  has  a  covering  of  waxy  secretion.  The  male 
scale  is  long  and  narrow,  with  the  lateral  margins  nearly  straight 
and  quite  prominent.  The  exuvia  is  at  the  anterior  end,  quite 
large  and  somewhat  darker  colored  than  the  remaiqder  of  the  scale, 
which  is  light  grayish.  The  larvae  are  purplish  in  color,  as  are  also 
the  eggs,  which  are  deposited  beneath  the  female  scale,  where  they 
hatch  in  a  very  short  time. 

Apparently  the  females  of  this  species  are  not  as  prolific  as  those 
of  some  others.  However,  the  life  cycle  is  short,  covering  from  six 
weeks  to  two  months,  and,  consequently,  the  scale  increases  quite  rap- 
idly during  k  season.  The  young  settle  upon  the  trunk  and  branches 
mainly,  though  sometimes  they  may  be  found  on  the  leaves.  Owing  to 
close  resemblance  in  color  to  the  bark  of  orange  and  lemon,  the  scale 
Is  easily  overlooked,  and  may  cause  considerable  injury  before  noticed. 
It  is  not,  however,  a  very  destructive  species. 

So  far  as  known  its  work  is  confined  to  tlie  citrus  trees  entirely. 
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THE  EUONYMUS  SCALE. 

Chionaspis  euonymi,  Comst. 

This  species  is  not  of  any  great  importance  to  the  greenhouse 
florist,  inasmuch  as  its  favorite  food  plants  (the  different  species  of 
Euonymus)  are  not  extensively  grown  under  glass.  It  was  found  by 
thd  writer  in  a  greenhouse  near  Baltimore,  badly  infesting  several 
specimens  of  Euonymus  japonica  growing  in  pots,  and  used  for  decor- 
ative purposes,  however,  and  is  mcluded  here  for  that  reason. 

The  female  scale  is  very  narrow,  almost  pointed  at  the  anterior 
end,  and  beginning  at  about  a  sixth  of  its  length  from  the  front  widens 
rapidly  posteriorly,  frequently  attaining  a  width  near  the  rounded 
posterior  equal  to  its  length.  The  scale  is  firmer  in  texture  than  is 
usual  in  the  genus,  quite  convex,  and  dark  grayish  brown  in  color. 
The  ventral  scale  is  complete,  but  unattached  posteriorly.  The  scale 
of  the  male  is  long  and  narrow,  with  parallel  sides,  and  three  ridges 
or  carinae  running  lengthwise,  and  a  yellow  exuvia  at  the  anterior 
end.  The  eggs  of  this  insect  are  laid  beneath  the  mother  scale,  are 
of  a  purplish  color,  and  very  numerous.  Under  outdoor  conditions  they 
hatch  about  May  15  to  the  first  of  June,  and  probably  produce  two 
generations  in  a  season.  Under  greenhouse  conditions,  however,  it  is 
possible  that  a  third  generation  may  occur. 

The  writer  has  never  found  the  species  upon  anything  except 
Euonymus,  but  it  is  said  to  infest  lemon,  orange  and  althea.  It  is  a 
serious  pest  of  Euonymus,  often  killing  the  branches,  and  sometimes 
the  whole  plant,  in  a  single  season. 

THE  ZAMIA   SCALE. 

Aulacaspis  zamiae,  Morg. 

Aulacaspis  zamiae  has  only  twice  been  recorded  as  occurring  in 
America — once  by  Dr.  Felt,  of  New  York,  and  once  by  King,  of  Massa- 
chusetts. In  each  instance  it  was  greenhouse  plants  that  were  infested. 
The  insect  is  undoubtedly  an  imported  species,  probably  being  brought 
in  on  Cycads  from  Bermuda.  It  has  only  come  to  the  writer's  notice 
in  one  instance,  that  being  on  a  specimen  of  Cycas  revoluta,  which 
was  in  storage  in  a  greenhouse  in  Baltimore. 

The  scale  is  circular,  very  convex,  pure  white  in  color,  and  fre- 
quently has  the  sides  fluted  or  corrugated.  The  exuvia  is  lateral,  ellip- 
tical in  shape,  the  first  larval  skin  being  within  the  marginal  limits,  of 
the  second,  and  placed  anteriorily.  The  scale  covering  is  quite  tough 
and  leathery,  much  more  so  than  is  commonly  the  case  with  the 
armored  scales.    The  ventral  scale  is  well  developed. 

The  insects  were  all  found  on  the  underside  of  the  small  leaflets 
of  Cycas  revoluta,  and  generally  in  isolation,  rather  than  grouped.  In 
this  habit  the  species  differs  markedly  from  Aulacaspis  rosae,  which 
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it  Otherwise  resembles.  The  pure  white  color,  marked  convexity,  and 
the  above-mentioned  habit  of  isolation  make  the  species  quite  easy  to 
distinguish  from  any  other  likely  to  be  found  infesting  greenhouse 
plants. 

Only  three  plants  have  yet  been  named  as  hosts  for  the  species, 
viz.,  Zamia  villosa,  Zamia  integrifolia  and  Cycas-'revoluta. 


THE  BLACK  SCALE. 

Saissetia  oleae,  Bern. 

This  is  another  very  widely  distributed  scale,  being  found  in 
nearly  all  parts  of  the  world.  In  the  warmer  climates  it  infests 
outdoor  plants,  but  in  our  latitude,  and  throughout  most  of  the  United 


Plgnre  4 — Palm  leaf  Infested  with  Black  scale  (Saissetia  oleae). 
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States,  it  occurs  only  as  a  greenhouse  pest.  It  is  not  particularly  de- 
structive, but  often  occurs  in  great  numbers,  and  always  accompanied 
by  a  black  fungus,  which  lives  upon  the  honey  dew  excreted  by  the 
insects,  thus  rendering  the  attacked  plant  very  unsightly  in  appearance. 

The  scale  is  quite  large,  slightly  longer  than  wide,  and  quite  con- 
vex, with  a  prominent  ridge  or  carina  down  the  middle  of  the  dorsum, 
and  two  transverse  ridges,  the  three  ridges  forming  a  rough  imitation  of 
the  letter  "H."  The  sides  of  the  scale  are  quite  flaring,  and  more  or 
less  corrugated.  Altogether,  the  dorsum  presents  a  very  rough  ap- 
pearance.   In  color  this  scale  is  very  dark  brown  to  almost  black. 

The  females  of  this  species  seem  to  be  more  than  ordinarily  pro- 
lific, even  for  scale  insects.  Dr.  Coquillet  reports  having  counted  as 
high  as  2,200  eggs  and  young  larvae  from  a  single  female.  It  is  prob- 
able, however,  the  average  number  will  be  somewhat  less  than  this,  as 
out  of  a  dozen  specimens  examined  by  the  writer,  in  no  case  were  over 
1,200  eggs  found,  and  usually  less  than  that.  The  first  eggs  begin 
hatching,  however,  sometime  before  ovipositing  is  finished,  and  there- 
fore it  is  possible  for  a  considerable  error  to  be  made  in  estimating 
the  number  of  eggs  actually  produced.  The  young,  after  hatching, 
remain  for  a  short  time  beneath  the  mother  scale,  and  then  crawl  out 
and  begin  feeding.  Unlike  most  other  coccids,  this  species  never,  or 
at  least  not  until  quite  late  in  life,  loses  the  power  of  locomotion,  but 
is  able  to  change  its  location  at  will.  ^They  feed  either  upon  the  leaves 
or  stems;  palm  leaves  have  been  observed  almost  completely  covered 
with  them,  and  the  dirty  black  fungus  which  accompanies  them.  Hap- 
pily, the  life  cycle  of  this  insect  is  a  long  one,  one  generation  requiring 
almost  a  year  to  complete  its  cycle.  The  egg-laying  period  for  a  single 
female  stretches  over  several  months,  and  the  hatching  of  her  eggs 
covers  a  like  period,  so  that  one  will  find  crawling  larva  upon  the 
plants  at  almost  any  time.  For  this  reason  it  is  extremely  difficult  to 
obtain  accurate  data  in  regard  to  the  exact  length  of  any  period  of  the 
insect's  life. 

The  black  scale  is  by  no  means  as  general  a  feeder  in  the  green- 
house as  some  of  those  previously  mentioned.  It  confines  its  attacks 
principally  to  the  citrus  trees  and  palms,  but  may,  at  times,  be  found 
infesting  rose,  oleander,  Ficus,  Euonymus,  Cycas  revoluta,  and  pos- 
sibly others. 

THE  HEMISPHERICAL  SCALE. 

Sassetia  hemispherica,  Targ. 

This  scale  is  one  of  the  commonest  found  upon  greenhouse  plants. 
It  takes  both  its  popular  and  scientific  name  from  its  shape,  which 
more  nearly  approaches  that  of  a  hemisphere  than  any  other  scale. 
The  outline  of  the  body  is  slightly  elliptical,  i.  e.,  somewhat  longer 
than  broad,  varying  to  some  extent  with  its  position.  Upon  the  twigs 
or  stem  it  is  apt  to  be  more  elongate,  with  the  edges  flattened  and  bent 
to  conform  to  the  shape  of  the  twigs.     The  back  is  very  convex. 
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smooth  or  slightly  wrinkled,  and  shining.  The  color  varies  from  a 
light  brown. to  a  dark  brown,  and  often  nearly  red. 

This  species  is  oviparous,  the  eggs  being  deposited  beneath  the 
body  of  the  female.  The  under  side  of  the  female  gradually  shrinks 
as  the  eggs  are  deposited,  until,  when  oviposition  is  finished,  and  the 
female  dies,  nothing  remains  but  the  hard  outer  shell,  which  is  almost 
completely  filled  with  eggs.  The  youngj^.upon  hatching,  go  to  the 
leaves  and  settle  there  along  the  mid-ribs  and  veins,  where  they  remain 
for  a  period  of  four  to  six  weeks,  when  they,  migrate  back  to  the  stems, 
and  there  settle  permanently.  Under  greenhouse  conditions  the  life 
cycle  in  this  species  is  completed  in  five  to  six  months,  allowing  the 
development  of  two  complete  generations  in  a  year.  A  single  female 
may  produce  from  five  hundred  to  a  thousand  eggs,  most  of  which 
hatch,  but  of  course  only  a  small  proportion  of  the  young  establish 
themselves  successfully  upon  the  plants.  Unlike  some  species  of  this 
genus,  the  eggs  from  a  single  female  all  hatch  at  about  the  same  time. 

The  food  plants  of  this  species  are  almost  as  numerous  as  those 
of  Coccus  hesperidum,  and  hemispherica  is  fully  as  troublesome  as  is 
that  species.  Its  favorite  host  plants  are  ferns  and  crotons,  but  it  also 
attacks  chrysanthemums,  orange,  palms,  orchids,  camellia,  guava,  salvia, 
rose,  oleander,  abutilon,  Cycas  revoluta,  altemanthera,  and  probably 
other  greenhouse  plants. 

THE  SOFT  SCALE. 

Coccus  hesperidum,  Linn. 

This  scale  gets  its  popular  name  of  the  soft  scale  from  the  fact 
that  its  shell  is  soft  and  easily  crushed.  It  is  one  of  the  most  widely 
distributed  of  scales,  being  found  practically  all  over  the  world.  The 
young  are  small,  elliptical  and  flat,  almost  colorless  creatures,  hardly 
distinguishable  from  the  leaves  upon  which  they  are  found.  The  color 
changes  gradually  with  age.  The  adult  scale  is  dark  brown,  or 
almost  black,  somewhat  longer  than  wide,  quite  convex,  and  with  a 
prominent  ridge  running  lengthwise  down  the  middle,  and  two  trans- 
verse ridges  running  nearly  to  the  margins.  The  margin  of  the  scale 
is  somewhat  flattened,  and  marked  with  many  small  transverse  ridges 
running  to  the  edges,  and  usually  it  has  two  more  or  less  well-defined 
notches  on  each  side,  opposite  the  ends  of  the  large  transverse  ridges, 
and  a  less  conspicuous  one  at  the  rear  end.  The  scales  are  usually  ac- 
companied by  the  black  fungus  growth,  common  to  this  and  related 
genera,  and  which  grows  upon  the  honey  dew  secreted  by  them,  giving 
to  the  surface  of  the  infested  leaves  a  dirty  and  unsightly  appearance. 
Certain  ants  are  very  fond  of  this  honey  dew,  and  not  infrequently 
infested  plants  will  be  found  with  little  groups  of  ants  gathered  about 
individual  scales,  enjoying  the  dainty  feast.  Where  ants  are  plentiful 
the  fungus  is  generally  absent.  Whether  the  ants  in  any  way  protect 
or  spread  the  scale  I  do  not  know. 
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The  insect  is  viviparous  (i.  e.,  the  egg  stage  is  lacking).  The 
young  usually  remain  under  the  body  of  the  female  for  several  days, 
then  crawl  out  upon  the  leaf,  and  establish  themselves  along  the 
mid-rib  or  veins,  or  sometimes  on  the  young  growth  of  the  stem. 
In  greenhouses,  breeding  is  continuous,  several  generations  being  pro- 
duced in  a  year.  A  female  produces  young  during  a  considerable 
period,  scales  of  all  sizes  and  ages  being  found  on  the  plants  at  the 
same  time. 

The  food  plants  are  numerous,  embracing  nearly  all  types.  Be- 
gonias, crotons,  palms,  Ficus,  cyclamens,  anthuriums,  all  citrus  plants, 
Euonymus,  roses  and  calla  lilies  constitute  a  partial  list. 

,  THE  LONG  SCALE. 

Coccus  longulus,  Doug. 

Coccus  longulus  is  a  very  widely  distributed  scale,  being  found  in 
many  parts  of  the  world  besides  America.  It  infests  both  outdoor  and 
indoor  plants  in  warm  climates,  but  is  confined  to  hot-houses  and  con- 
servatories farther  north. 

The  scale  is  about  twice  as  long  as  broad,  rather  flat,  rounded  at 
both  ends,  and  with  the  dorsum  perfectly  smooth  and  shining.  In  color 
it  varies  from  light  brown  to  very  dark  brown.  The  young  are  nearly 
colorless  at  first,  of  about  the  same  shape  as  the  adult,  but  small,  and 
provided  with  legs.  They  usually  fix  themselves  close  to  a  mid-rib  or 
vein  of  the  leaf,  though  quite  frequently  they  may  be  found  on  the 
upper  sides  of  the  leaves. 

The  list  of  food  plants  is  a  long  one,  but  not  as  long  as  that  of 
Coccus  hesperidum.  Its  attacks  on  greenhouse  plants  are  usually  con- 
fined to  the  Ficus,  Euphorbia,  citrus  trees,  Albizzia  and  ferns. 

THE  BLACK  APHIS  OF  CHRYSANTHEMUM. 

Nectorophora  chrysanthemicolens.  Will. 

The  black  aphis,  or  "black  fly,"  as  it  is  erroneously  called  by  most 
florists,  is  too  well  known  to  warrant  a  detailed  description  here. 
Wherever  chrysanthemums  are  grown  it  will  be  found  sucking  the  sap 
from  the  stems  and  leaves.  The  insects  gather  about  the  terminal  buds 
upon  the  young  growth,  and,  if  neglected,  soon  become  so  numerous 
that  the  growth  of  the  plant  is  completely  stopped.  The  rate  of  in- 
crease is  almost  incredible,  and  has  led  some  growers  to  believe  that 
the  pest  is  a  product  of  spontaneous  generation.  Some  observations 
taken  by  the  writer  will  serve  to  illustrate  the  remarkably  rapid  rate 
of  increase  in  this  species.  Young  agamic  (that  is,  non-sexual)  females 
isolated  upon  separate  plants,  began  producing  young  in  every  case 
within  eight  days  after  birth.  Each  female  produced  from  four  to 
sixteen  young  lice  per  day,  and  the  average  number  produced  by  each 
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Plate  5 — Chrysanthemum  infested  with  black  aphis  {Nectorophora  chryaanthemicqleua) . 
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was  about  two  hundred.  These  young  lice  all  insert  their  beaks,  and 
begin  drawing  sap  almost  immediately  after  birth,  and  without  wan- 
dering far  from  the  mother  aphis,  unless  crowded  for  room,  when  they 
move  away  to  a  place  where  they  will  not  be  interfered  with,  which 
may  be  lower  down  the  stem,  on  the  under  side  of  the  leaf,  or  upon 
a  new  plant.  It  can  readily  be  seen  from  the  figures  above  that  the 
number  of  lice  upon  a  plant,  which  has  been  neglected  for  two  or  three 
weeks,  will  be  something  enormous,  even  with  but  one  female  on  the 
plant  to  start  with.  Winged  females  are  produced  at  intervals,  and 
these  fly  to  other  plants  and  bring  forth  young  in  the  same  manner  as 
the  wingless  form,  that  is,  without  the  intervention  of  the  egg  state. 
It  is  not  known  how  long  this  reproduction  of  the  species  agamically 
can  continue  under  greenhouse  conditions,  but  it  is  certain  that  a  sexual 
form  of  female  is  produced  at  intervals  which,  after  mating  with  the 
males,  produces  eggs  from  which  agamic  females  again  appear,  and 
give  birth  to  living  young. 

So  far  as  known  to  the  writer,  N.  chrysanthemicolens  attacks 
no  other  plant  than  the  chrysanthemum.  Other  species  of  black  aphids 
occur  in  conservatories,  notably  upon  the  rose  and  violet,  which  are 
often  mistaken  for  this  one,  but  which  are  distinct  species. 

THE  GREEN  APHIS  OF  THE  ROSE. 

Nectorophora  rosae,  Linn. 

The  green  aphis  of  the  rose  is  one  of  the  greatest  drawbacks  to 
successful  rose  culture  in  greenhouses.  It  is  found  attacking  the 
leaves  and  young  twigs  wherever  the  rose  is  grown,  and  occasions  the 
florists  considerable  expense  and  labor  in  its  control.  The  species  was 
originally  described  from  Europe.  Some  doubt  exists  as  to  whether 
the  European  species  and  our  own  are  identical,  but  most  writers  who 
have  treated  the  subject  have  considered  them  as  the  same. 

The  following  description  of  Nectoropora  rosae  is  taken  from 
Thomas'  Eighth  Report  on  the  Noxious  and  Beneficial  Insects  of  Illi- 
nois: 

"The  wingless  viviparous  female  is  about  one-eighth  of  an  inch 
long,  of  an  elongate  ovate  form;  shining  green  or  reddish,  antennae 
as  long,  or  longer,  than  the  body;  honey-tubes  long,  reaching  beyond 
the  tip  of  the  abdomen;  tail  prominent,  yellow;  eyes  red,  legs  long, 
yellowish  green,  with  black  knees  and  feet.  The  winged  female  has 
the  head  and  thorax  shining  black ;  eyes  red ;  antennae  longer  than  the 
body,  dark;  abdomen  green,  with  about  five  black  dots  on  each  side 
in  advance  of  the  honey-tubes,  and  usually  two  short  transverse  black 
bands  behind  them;  tail  yellow,  hairy;  wings  large,  sub-costal  vein 
yellowish,  other  veins  dark,  stigma  greenish,  honey-tubes  black." 

The  winged  form  is  rarely  seen,  practically  all  reproduction  being 
carried  on  by  the  viviparous  form.  Breeding  in  this  form  is  extremely 
rapid,  one  female  producing  from  four  to  ten  young  per  day,  and  it 
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requiring  but  eight  days  to  two  weeks  for  these  young  to  reach  ma- 
turity. It  is  surprising  how  soon  plants  will  become  reinfested  after  a 
fumigation  that  apparently  killed  all  but  a  few  scattering  individuals. 
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Three  or  four  weeks  suffice  to  reinfest  them  almost  or  quite  as  bad 
as  before  the  fumigation.  The  favorite  part  of  the  plant  for  these 
aphids  to  feed  upon  seems  to  be  the  extreme  ends  of  the  new  growth 
or  the  flower  buds.  They  not  infrequently  become  so  thick  about  the 
buds  as  almost  to  cover  them,  and  when  this  occurs  the  bud  is  ren- 
dered worthless.  In  most  of  the  essential  points  of  its  life  history  this 
species  closely  resembles  the  chrysanthemum  aphis.    . 
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So  far  as  known  to  the  writer  its  attacks  are  confined  to  the  rose 
plant. 

THE  MELON  APHIS. 

Aphis  gossypii,  Glov. 

This  plant  louse  is  a  well-known  enemy  of  outdoor  grown- plants, 
especially  those  belonging  to  the  Cucurbitaceae,  and  has  been  mentioned 
frequently  as  a  pest  of  greenhouses  as  well.  It  is  a  general 
feeder,  affecting  many  weeds  and  garden  vegetables,  besides  the  Cucur- 
bits. In  greenhouses  the  writer  has  found  it  only  upon  cucumbers,  be- 
gonias and  an  Hibiscus,  but  it  doubtless  affects  many  others  also.  Like 
other  similar  species  it  is  known  to  florists  and  gardeners  as  "green 
fly,"  no  attempt  being  made  to  differentiate  between  it  and  other  green- 
ish-colored species  of  Aphididae.  The  color  of  the  species  varies 
greatly,  ranging  from  almost  yellow  to  nearly  black,  but  the  prevailing 
color  noticed  by  the  writer  is  a  more  or  less  purplish  green.  Like  the 
other  aphid  pests  of  greenhouses,  this  species  increases  very  rapidly, 
and  if  -neglected  soon  injures  its  host.  The  lice  confine  themselves 
principally  to  the  under  side  of  the  leaves  of  the  cucumber,  but  those 
found  upon  the  begonias  and  Hibiscus  were  attacking  the  flower  buds 
and  terminal  shoots  of  the  plant,  and  entirely  ignoring  the  leaves. 
The  life  history  is  practically  the  same  as  that  of  the  chrysanthemum 
aphis,  both  winged  and  wingless  agamic  females  being  produced,  and 
a  generation  of  sexual  individuals  developing  at  intervals.  The  females 
possessing  wings  are  much  more  numerous  in  this  species  than  for 
any  of  the  others  found  in  greenhouses. 

In  addition  to  the  plants  already  mentioned  as  hosts  for  aphis 
gossypii,  Mr.  Chittenden,  of  the  United  States  Department  of  Agricul- 
ture, reports  these  greenhouse  plants  as  subject  to  attack:  Ground 
ivy,  hydrangea,  Acalypha,  bean  and  beet. 

THE  BROWN  APHIS  OF  THE  VIOLET. 

Rhopalosiphum  violae,  Perg. 

The  brown  aphis  of  the  violet,  although  at  present  a  very  widely 
distributed  species,  had  received  but  little,  if  any,  attention  prior  to 
1894,  when  it  was  first  described  and  named  by  Mr.  Pergande,  from 
specimens  collected  at  Garrett  Park,  Maryland.  The  species  is  suf- 
ficiently distinguished  from  the  green  aphis  affecting  the  violet  by  its 
color,  which  is  dark  brown,  both  in  the  winged  and  wingless  forms. 
The  winged  form  is  still  more  easily  recognized,  because  of  the  jdark- 
clouded  venation  of  the  wings.  The  insects  are  generally  found  on  the 
stems  of  the  leaves  well  down  towards  the  crown,  where  they  are  not 
readily  seen,  and  where  they  are  difficult  to  reach  with  any  kind  of 
spray.  Their  injury  is  rather  a  stunting  of  the  plant,  causing  it  to 
produce  weakly  and  imperfect  flowers,  than  the  actual  killing  of  it. 
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In  this  species,  as  with  other  aphids,  breeding  is  so  rapid  as  to  seem 
almost  incredible.  In  no  point  of  its  development  does  it  differ  ma- 
terially from  the  foregoing  species.  Winged  agamic  females,  which 
produce  agamic  young,  and  enable  the  species  to  spread,  are  devel- 
oped at  intervals,  but  seemingly  without  any  regularity,  appearing  to 
depend  more  upon  circumstances  as  regards  food  than  upon  anything 
else.  When  a  plant  becomes  so  completely  infested  as  to  cause  crowd- 
ing among  the  insects,  the  winged  females  appear,  and  in  this  way 
enable  the  species  to  survive.  As  the  wingless  individuals  are  unable 
to  spread  to  new  food  plants,  to  any  extent,  but  must  remain  upon  the 
plant  where  born,  some  such  provision  as  the  winged  female  is  neces- 
sary. Otherwise  the  insects  would  become  so  numerous  upon  the 
original  plant  as  to  kill  it,  and  thus  the  species  would  exterminate 
itself.  A  sexual  generation  no  doubt  occurs  also,  but  has  not  been 
observed. 

The  species  occurs  on  no  other  plant  than  the  violet,  so  far  as 
known. 

WHITE  FLY. 

(Aleurodes  citri),  Riley  and  Howard. 

This  pest  is  well  known  to  most  florists,  and  is  one  of  the  most 
troublesome  insects  that  they  have  to  contend  with. 

The  insect  is  a  sucking  one,  belonging  to  the  order  Hemiptera,  or 
true  bugs.  It  is  very  small,  being  only  about  one-twentieth  of  an 
inch  in  length  and  twice  that  in  wing  expansion.  The  wings,  which 
are  the  most  conspicuous  part  of  the  body,  are  pure  white,  giving  to 
the  insect  its  popular  name  of  white  fly.  The  body  is  yellow.  The  lar- 
vae are  much  smaller,  wingless,  pale  greenish-yellow  in  color,  with 
two  yellowish  spots  on  the  upper  side  of  the  abdomen,  and  their 
eyes,  of  which  there  are  four,  are  red.  In  this  stage  a  white  fly  some- 
what resembles  a  young  mealy  bug,  except  that  the  margin  of  the  flat 
body  lacks  the  spines  of  the  Pseudococcus  larvae. 

The  eggs  of  the  white  fly  are  deposited  on  the  under  side  of  the 
leaves,  and  are  very  minute,  yellowish  green  in  color,  and  attached  by 
means  of  a  slender  pedicel  or  stem.  The  surface  of  the  egg  is  smooth 
and  shining.  About  20  to  25  eggs  are  laid  by  each  female,  hatching  in 
from  ten  days  to  two  weeks.  After  hatching  the  larvae,  after  crawling 
a  short  distance,  attach  themselves  to  the  under  side  of  a  leaf,  and 
begin  sucking  the  sap.  They  remain  attached  until  full  grown,  when 
the  winged  adult  emerges,  and  it  also  derives  its  sustenance  by  sucking 
the  sap  from  the  leaves.  The  complete  life  cycle  requires  a  period  of 
about  six  weeks,  and  thus  it  will  be  seen  the  insects  increase  very 
rapidly. 

The  presence  of  the  pest  is  easily  detected.  Though  very  small, 
the  adults  are  quickly  seen,  owing  to  their  conspicuous  white  wings. 
They  take  flight  at  the  least  disturbance  of  the  plant  upon  which  they 
are  feeding,  and,  if  numerous,  will  sometimes  arise  in  clouds.     Badly 
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infested  plants  wilt  down,  owing  to  the  loss  of  sap.  Examination  of 
these  wilted  plants  will  generally  show  them  covered  with  a  dirty- 
colored  fungous  growth,  which  is  induced  by  the  presence  on  the  leaves 
of  a  sticky  secretion  from   he  young  bugs. 

A  list  of  food  plants  would  include  very  many  of  the  principal, 
plants  grown  under  glass.  Professor  Britton,  of  Connecticut,  reports 
having  found  eggs  upon  58  different  species  of  plants,  some  of  which 
were  growing  out  of  doors.  Its  favorite  food  plants,  however,  among 
those  grown  under  glass,  seem  to  be  tomatoes  and  cucumbers.  Gera- 
niums, chrysanthemums,  heliotrope,  rose,  primula,  lantana,  salvia, 
fuchsia,  aster,  coleus,  bean  and  lettuce  are  also  subject  to  attack  and 
severe  injury  by  it. 

RED  SPIDER. 

Tetranychus  bimaculatus,  Harvey. 

Notwithstanding  its  popular  name,  this  pest  is  in  reality  not  a 
spider  at  all,  but  a  tiny  mite  belonging  to  the  family  Tetranychidae. 
It  was  first  described  and  named  by  Professor  Harvey  in  the  annual 
report  of  the  Maine  Agricultural  Experiment  Station  for  1892.  Up 
to  that  time  all  the  spinning  mites  (with  the  single  exception  of  one 
occurring  on  orapges)  had  been  indiscriminately  referred  to  as  belong- 
ing to  a  single  species,  Tetranychus  telarius,  a  common  species  in 
Europe.  In  1900  Mr.  Nathan  Banks,  after  careful  study,  recognized 
ten  distinct  species  as  belonging  to  the  genus  Tetranychus  (Technical 
Bulletin,  No.  8,  United  States  Division  of  Entomology).  He  found 
T.  telarius  infesting  outdoor  plants,  but  was  convinced  that  the  common 
mite  of  greenhouses  was,  as  Professor  Harvey  had  said,  a  different 
species  from  the  European  one,  and  he  retained  the  name  given  by 
Professor  Harvey,  T.  bimaculatus.  The  error  of  previous  authors  in 
considering  all  of  the  spinning  mites  as  belonging  to  a  single  species 
undoubtedly  arose,  for  the  most  part,  from  depending  merely  upon 
superficial  characters  for  their  identification. 

For  the  purposes  of  this  paper  it  will  not  be  necessary  to  go  into  a 
detailed  and  technical  description  of  T.  bimaculatus,  since  apparently 
only  the  one  species  is  likely  to  be  found  on  greenhouse  plants.  In 
some  respects  the  name  red  spider  is  a  misnomer,  as  the  mites  vary 
in  color  from  pale  pinkish  to  almost  black,  depending  upon  the  age 
and  food  plants  of  the  individuals.  Some  specimens  are  even  greenish, 
with  two  or  more  darker  spots  on  the  back  of  the  abdomen.  They  are 
extremely  small,  though  visible  without  the  aid  of  a  glass,  but  are 
likely  to  be  overlooked  until  attention  is  called  to  them  by  the  injury 
to  the  plants.  Attention  is  sometimes  drawn  to  them  by  reason  of  the 
thin  white  web  which  is  spun  on  the  surface  of  the  leaves,  but  it  is 
usually  only  in  cases  of  bad  infestation  that  the  web  becomes  apparent. 
The  injury  to  the  leaves  is  quite  characteristic.  The  leaves  of  an  in- 
fested plant  first  become  dotted  with  brownish  patches,  usually  on  the 
under  side,  and  then  gradually  wither  and  dry  up. 
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The  eggs  of  the  mite  are  deposited  on  the  underside  of  the  leaves, 
from  five  to  ten  being  laid  each  day,  and  one  female  will  lay  from  80 
to  100  eggs.  These  hatch  in  three  or  four  days,  under  favorable  con- 
ditions. Observations  indicate  that  in  a  greenhouse  three  to  four  weeks 
are  sufficient  for  the  completion  of  a  life  cycle.  It  will  thus  be  seen 
that  the  rate  of  increase  will  be  something  enormous,  if  the  mites  are 
left  undisturbed.  Fortunately,  the  ordinary  methods  of  caring  for 
plants  under  glass  destroy  large  numbers  of  them,  and  thus  partially 
hold  them  in  check. 

The  list  of  food  plants  of  the  red  spider  is  a  long  one,  including 
many  of  the  common  greenhouse  plants.  The  carnation,  rose,  geranium 
and  violet  are  especially  liable  to  attack,  however,  and  it  not  infre- 
quently causes  great  damage  to  these  plants.  Probably  the  rose  and 
carnation  growers  are  the  greatest  sufferers,  it  sometimes  occurring 
that  even  well-cared-for  houses  become  so  badly  infested  as  to  render 
the  crops  of  these  flowers  almost  valueless,  owing  to  the  stunted  con- 
dition of  buds  which  have  been  robbed  of  their  natural  nourishment. 

THRTPS. 

Carnations  are  not  infrequently  badly  damaged  by  tiny  insects 
called  thrips,  which  arc  closely  related  to  the  true  bugs,  or  Hemiptera. 
The  thrips  work  in  the  flower  buds,  causing  small,  irregular  white 
blotches  to  appear  on  the  petals,  and  thus  rendering  them  imperfect. 
In  case  of  bad  infestation,  the  flowers  are  rendered  unsalable,  and  the 
florist  sustains  a  heavy  loss.  The  blotches  are  caused  by  the  sucking  of 
the  sap  from  the  petals  before  the  flower  is  open,  causing  the  tissue  to 
turn  white. 

The  insects  are  less  than  a  tenth  of  an  inch  long,  very  slender,  and 
in  the  adult  form  dark  colored,  almost  black,  with  four  small  mem- 
branous wings  carried  flat  on  the  back.  The  head  is  quite  small,  and 
the  abdomen  long  and  slender,  giving  the  insect  the  appearance  of 
being  pointed  at  both  ends.  The  larv2S  are  slightly  lighter  in  color 
than  the  adults,  and  have  no  wings,  but  otherwise  they  look  much  alike. 
When  disturbed  the  thrips  will  frequently  elevate  the  tip  of  the  abdo- 
men, as  if  intending  to  sting.  They  are  very  active,  leaping  or  flying 
readily,  or  wriggling  out  of  sight  so  quickly  among  the  bases  of  the 
petals  when  the  flower  is  torn  open  that  it  is  very  difficult  to  capture 
one  of  them.  The  life  history  of  the  greenhouse  species  has  never  been 
satisfactorily  worked  out,  but  it  is  probable  that  the  eggs  are  laid 
in  the  tissue  of  the  plant  in  the  leaf  or  stem,  as  with  other  species  of 
the  genus,  and  when  the  eggs  hatch  the  young  larvae  crawl  out  and 
feed  by  sucking  the  sap,  as  do  the  adults. 

The  carnation  is  the  only  greenhouse  plant  liable  to  be  severely 
injured. 
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WIREWORMS. 

Considerable  damage  is  sometimes  done  to  greenhouse  plants  by 
larvae  of  certain  click-beetles  known  as  wireworms,  which  feed  upon 
the  roots.  These  larva  are  long,  slender,  dark-brown  creatures,  slightly 
resembling  centipedes  in  appearance,  but  having  only  six  legs  and  a 
head  that  closely  resembles  that  of  the  adult  beetles.  The  beetles  are 
dark  brown  or  black,  long  and  slender,  and  when  held  in  the  hand  en- 
deavor to  jerk  themselves  loose  by  snapping  their  heads  violently  up 
and  down.  The  adults  are  seldom  seen  about  the  houses,  the  larvae 
being  much  more  commonly  observed. 

The  larvae  apparently  have  no  favorite  food  plant,  but  infest  all 
about  alike,  their  presence  seeming  to  depend  somewhat  upon  the  char- 
acter.of  the  soil  in  which  the  plants  are  grown. 

SOW-BUGS. 

A  rather  severe  injury  to  orchids  by  sow-bugs  was  observed  by 
the  writer  recently  in  a  Baltimore  florist's  establishment.  This  is  an- 
other greenhouse  pest  that  cannot  be  classed  as  an  insect,  although  the 
appellation  of  sow-bug  would  seem  to  indicate  that  it  belonged  to  that 
class.  Its  structure,  however,  places  it  naturally  in  a  class  with  the 
snails,  crabs,  crawfishes,  etc.,  and  it  is  consequently  classed  as  a  crus- 
tacean. 

The  pests  are  dark  gray,  oval,  flat-bodied  creatures,  with  the  body 
distinctly  divided  into  segments.  Seven  pairs  of  legs  are  borne  upon 
the  thorax,  one  pair  to  each  segment.  The  abdomen,  which  is  plainly 
separated  from  the  thorax,  bears  a  pair  of  inconspicuous  rudimentary 
legs  upon  each  segment,  and  at  the  tip  are  two  long,  flattened  ap- 
pendages. The  sow-bugs  are  quite  active, 'quickly  dodging  under  the 
nearest  protecting  object  when  exposed  to  the  light. 

They  are  not  ordinarily  considered  as  injurious,  being  more  com- 
monly observed  in  cellars,  under  decaying  wood,  or  in  other  damp  and 
secluded  situations.  The  perforated  pots,  filled  with  broken  pieces  of 
pottery  or  stones,  in  which  the  orchids  are  grown,  furnish  an  ideal 
hiding  place  for  them,  and  the  large,  fleshy  roots  of  the  plants  consti- 
tute an  apparently  acceptable  diet.  The  feeding  is  done  at  night,  the 
terminals  or  growing  points  of  the  roots  being  eaten  oflF,  and  the 
growth  of  the  plants  restricted. 

No  instance  of  injury  to  other  plants  than  orchids  has  ever  come 
under  the  writer's  notice,  and  it  is  probable  that  their  work  upon  these 
plants  is  largely  due  to  the  circumstance  that  the  loosely  filled  pots 
furnish  such  an  inviting  habitation. 

SLUGS. 

One  of  the  most  annoying  pests  of  the  florist  is  the  slimy,  repulsive- 
looking  creature  commonly  referred  to  by  the  grower  as  a  snail.  The 
creature  is  not,  however,  a  snail,  but  is  properly  called  a  slug.    Several 
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species  are  found  infesting  greenhouses,  but  the  commonest  one  is  prob- 
ably Limax  maximus. 

These  slugs  vary  in  length  from  a  half  inch  to  three  or  four 
inches  when  adult,  are  dark  colored,  sometimes  nearly  black,  often 


to 


to 


spotted  or  striped  above,  and  the  body  is  covered  with  a  slimy  mucous 
secretion,  which  sticks  to  whatever  the  slug  crawls  over,  leaving  a 
trail  of  glistening  slime  to  mark  its  path.  The  head  and  body  are 
contractile,  and  upon  the  head  are  two  contractile  feelers,  which  are 
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being  continually  thrust  out  and  drawn  in  when  the  slug  is  in  motion. 
Just  back  of  the  head  is  a  broad  plate,  or  mantle,  slightly  di^erent  in 
structure  from  the  rest  of  the  body.  An  opening  in  the  margins  of  this 
mantle  on  the  right  side  marks  the  opening  of  the  respiratory  organ. 

Little  is  known  of  the  life  history  of  the  pest.  The  author  was 
lucky  enough  to  secure  from  a  female  confined  in  a  breeding  jar  a 
batch  of  eggs,  a  photograph  of  which  is  here  shown,  but  unfortunately 
was  unable  to  obtain  any  young  from  them.  The  eggs  had  probably 
not  been  fertilized.  They  were  about  the  size  of  an  ordinary  garden 
pea,  semi-transparent,  and  there  were  about  sixty  or  seventy  of  them 
in  the  batch.  They  were  all  deposited  in  a  compact  mass,  and  were 
held  together  by  a  transparent  mucous  covering,  which  enveloped  each 
€gg.  When  the  adult  slugs  are  irritated,  the  flow  of  the  mucous  secre- 
tion is  greatly  increased,  and  this  has  suggested  one  method  of  destroy- 
ing them.  If  tobacco  dust,  air-slaked  lime,  ashes  or  soot  be  sprinkled 
liberally  about  the  benches  among  the  pots  where  the  slugs  will  be 
compelled  to  crawl  through  il  to  get  at  the  plants,  the  fine  particles 
will  be  caught  up  by  the  mucous  covering,  and  will  cause  an  irritation 
that  will  increase  the  secretion,  and  as  this  dries  quickly  upon  exposure 
to  the  air,  the  slug  will  soon  exhaust  itself,  and  become  a  prisoner,  and 
will  eventually  die. 

Many  different  kinds  of  plants  are  injured  by  these  slugs,  they 
seemingly  having  no  favorite  food  plants. 

REMEDIES  FOR  GREENHOUSE  PESTS. 

The  handling  of  the  insect  pests  of  greenhouses  presents  several 
features  not  met  with  in  any  other  phase  of  insect  control*.  In  the  first 
place,  most  greenhouses  contain  not  one  or  two  kinds  of  plants  only, 
but  a  great  many  different  kinds,  varying  widely  in  their  characteristics, 
and  incapable  of  withstanding  the  same  modes  of  treatment.  For 
instance,  a  house  given  over  entirely  to  violet  culture  may  be  safely 
fumigated  with  a  strong  charge  of  potassium  cyanide,  whereas,  if  a 
house  containing,  besides  violets,  a  number  of  other  species  of  plants, 
be  treated  with  the  same  charge,  the  results  would  be  disastrous. 
Therefore,  some  other  treatment  for  the  violets  in  the  latter  house 
becomes  necessary. 

Again,  the  manner  of  growing  plants  in  a  greenhouse  may  render 
impracticable  or  difficult  certain  modes  of  treatment  that  would  be  all 
right  outside.  In  order  to  economize  space,  the  plants  are  grown  as 
close  together  as  possible,  and  often  upon  benches  that  can  be  ap- 
proached from  only  one  side.  Spraying  or  syringing  under  such  cir- 
cumstances is  likely  to  be  ineffective,  owing  to  the  fact  that  the  insects 
cannot  all  be  reached  by  the  spray.  An  added  disadvantage  in  spray- 
ing or  dusting  with  insecticides  in  greenhouses  is  the  difficulty  of  get- 
ting about  between  the  benches  with  any  sort  of  adequate  apparatus. 
A  bucket  pump  or  a  knapsack  sprayer  are  both  unsatisfactory,  but 
about  the  only  instruments  available. 
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The  great  prolificacy  of  many  of  the  species,  and  the  fact  that 
breeding  goes  on  the  year  round  with  many  of  them,  renders  im- 
perative some  effort  at  their  control.  The  purposes  of  the  author  will 
be  to  put  before  the  florists  the  best  methods  of  handling  the  various 
pests  in  so  far  as  he  has  been  able  to  determine  the  best  methods 
through  consultation  with  experienced  greenhouse  men,  perusal  of 
literature  upon  the  subject,  and  personal  observations  and  experiments 
performed  with  that  object  in  view. 

The  general  subject  of  insect  control  in  greenhouses  may  be  divided 
into  distinct  heads,  as  follows :  Precautionary  measures  to  prevent  in- 
festation, syringing  with  water,  fumigation,  dipping,  spraying  and 
dusting.  Under  each  head  will  be  discussed  the  different  methods  and 
materials  used,  as  well  as  mention  of  the  pests  to  which  each  treatment 
applies. 

PRECAUTIONARY  MEASURES  TO  PREVENT  INFESTATION. 

Since  a  greenhouse  is  closed,  and  practically  isolated  from  all 
outside  influences,  insects  as  well  as  others,  it  seems  apparent  that 
infestation  with  insects  must  come  about  in  one  of  two  ways,  either 
by  the  pests  being  carried  into  the  house  on  plants,  or  cuttings,  or  by 
their  being  harbored  in  the  house  already  from  some  former  crop  of 
their  food  plants.  Both  of  these  conditions  are  known  to  exist,  and  it 
is  probable  that  infestation  is  seldom  brought  about  in  any  other  way. 
This  suggests  the  thought  that  if  the  house  can  in  some  way  be  com- 
pletely rid  of  insects,  and  then  no  plants  be  taken  into  it  except  what 
are  known  to  be  free,  much  of  the  trouble  of  fighting  insect  pests  should 
be  done  away  with. 

There  are  very  few  houses,  we  believe,  that  are  not  at  least  once 
a  year  completely  cleared  of  all  plants,  and  many  receive  such  a  clear- 
ing out  between  crops  more  than  once.  It  is  the  writer's  belief  that 
if  the  growers  would  take  advantage  of  these  opportunities,  and  fumi- 
gate their  houses,  for  several  hours  with  a  strong  charge  of  potassium 
cyanide,  that  they  would  find  their  houses  much  freer  of  insects  for 
some  time  to  come  than  is  ordinarily  the  case.  Many  of  the  pests, 
such  as  red  spider,  white  fly,  aphids,  slugs,  etc.,  pass  the  period  between 
crops  of  their  food  plants,  either  upon  weeds  that  may  be  growing 
about  the  place,  or  concealed  in  cracks  and  other  hiding  places.  A 
thorough  fumigation  with  twenty-hundredths  of  a  gram  to  a  cubic 
foot,  or  at  the  rate  of  seven  ounces  of  cyanide  per  one  thousand  cubic 
feet  of  space  in  the  house,  would  guarantee  the  destruction  of  all  insect 
life  in  it,  and  leave  the  house  practically  clean  for  the  new  crop.  This 
treatment  would  be  comparatively  inexpensive,  and  but  little  trouble. 
An  instance  may  be  cited  of  a  tomato  house  that  was  swarming  with 
white  fly.  The  crop  having  been  harvested,  the  house  was  thoroughly 
fumigated  in  the  spring  of  1906,  just  before  the  vines  were  removed. 
The  floor  of  the  house  was  literally  covered  with  dead  flies  after  the 
treatment.  Another  crop  of  tomatoes  was  started  in  the  house  in  the 
fall  of  the  same  year,  and  in  March,  1907,  not  a  white  fly  had  as  yet 
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appeared  in  it,  although  another  tomato  house  a  few  yards  away  was 
swarming  with  the  pests  at  that  time.  In  the  writer's  opinion,  although 
he  has  not  as  yet  tried  it,  the  carnation  houses  would  be  greatly  bene- 
fited by  similar  treatment  for  the  red  spider.  It  is  understood,  of 
course,  that  such  a  strength  of  cyanide  is  not  to  be  used  in  a  house 
where  there  are  growing  plants,  but  only  when  the  crop  has  been  har- 
vested, and  the  plants  are  ready  to  be  thrown  out.  More  will  be  said 
regarding  the  use  of  cyanide  for  growing  plants  under  the  head  of 
fumigation. 

After  the  house  has  been  thoroughly  fumigated,  and  all  insect  life 
destroyed,  careful  attention  to  see  that  plants  taken  into  it  are  free  of 
all  pests  will  be  the  next  thing.  This  can  be  accomplished  by  dipping 
all  cuttings  or  potted  plants  before  they  are  taken  into  the  house,  either 
in  a  strong  solution  of  soapsuds,  or  a  ten  or  fifteen  per  cent,  mixture 
of  lemon  oil  or  fir-tree  oil.  No  doubt  other  materials  could  be  used,  but 
they  have  not  been  experimented  with,  and  the  soap  solution  is  perfectly 
satisfactory,  as  well  as  cheap  and  simple  to  make.  Any  good  soap, 
such  as  Ivory,  will  do,  and  should  be  used  at  the  rate  of  about  one 
pound  to  the  gallon  of  water,  the  plants  being  immersed  in  the  solution 
for  at  least  several  seconds,  so  as  to  become  thoroughly  wet  in  every 
part.  Of  course,  plants  that  are  grown  in  seed-beds  that  are  not  liable 
to  become  infested  need  not  be  dipped;  otherwise  they  should  be. 
Mealy  bugs,  aphids,  red  spiders,  thrips,  scale  insects  and  doubtless 
others  may  be  carried  into  the  houses  in  the  fall  upon  cuttings,  and  all 
except  the  scale  insects  can,  in  the  writer's  opinion,  be  practically  elimi- 
nated by  a  combination  of  the  two  measures  suggested.  The  scale 
insects  can  only  be  kept  out  by  a  careful  inspection,  and  throwing  out 
of  all  infested  stock,  or  by  very  careful  washing  of  the  infested  plants 
to  remove  the  scale. 


SYRINGING   WITH    WATER. 

Many  florists  and  gardeners  depend  almost  entirely  upon  the  use 
of  water  for  the  control  of  insect  pests,  and  where  a  good  pressure  of 
water  is  obtainable  very  little  else  is  necessary  to  keep  down  most  of 
them.  A  thorough  washing  off  or  syringing  once  or  twice  a  week  will 
prevent  the  young  from  getting  a  foothold,  provided  the  pressure  is  suf- 
ficient to  knock  them  off  the  plants.  Mealy  bugs  and  young  scale 
insects,  if  knocked  off  in  this  way,  are  usually  unable  to  regain  the 
host,  and  will  perish,  but  plant-lice  are  not  so  easily  destroyed,  and 
even  if  knocked  from  the  plants,  many  will  succeed  in  crawling  back. 
However,  their  numbers  may  be  kept  down  by  persistent  syringing, 
provided  the  plants  are  not  too  susceptible  to  injury  by  excessive  water- 
ing*.  The  greatest  drawback  to  the  control  of  insects  by  syringing  is 
the  fact  that  in  order  to  wash  all  of  them  from  the  host  plant  it  is 
necessary  to  use  much  more  water  than  is  required  for  an  ordinary 
watering,  and  too  much  water  is  a  serious  detriment  to  the  plants,  in 
many  cases.    It  will  often  destroy  a  delicate  flower,  and  some  kinds  of 
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foliage  will  not  bear  wetting,,  so  that  it  is  often  impossible  to  syringe 
sufficiently  to  destroy  the  pests.  There  is  little  doubt  that  the  red 
spider  can  be  effectually  controlled  upon  carnations  and  other  plants 
by  the  process  of  syringing,  as  the  mite  is  partial  to  a  dry  atmosphere, 
being  unable  to  thrive  in  dampness,  but,  unfortunately,  carnations  will 
stand  but  little  wetting,  and  hence  the  mites  are  often  left  to  breed  un- 
disturbed. Upon  plants  that  are  not  easily  injured  by  wetting  the  red 
spider  can  be  kept  down  by  one  or  two  syringings  a  week. 

A  good  nozzle  of  some  sort  is  an  indispensable  aid  in  syringing, 
as  it  not  only  enables  the  operator  to  more  effectually  cover  the  plants 
but  it  also  greatly  increases  the  force  of  the  stream,  and  adds  to  the 
certainty  of  dislodging  the  pests.  Any  nozzle  that  permits  of  regula- 
tion of  the  fineness  of  the  stream  or  spray  is  acceptable.  It  is  desirable 
to  be  able  to  reduce  the  force jof  the  stream  when  operating  upon  small, 
weak  plants ;  otherwise  they  may  be  broken  or  damaged. 

Ornamental  palms,  which  are  particularly  likely  to  become  infested 
with  scale  insects,  such  as  the  circular  scale,  the  soft  scale,  etc.,  may 
be  effectually  cleaned  by  laying  each  leaf  flat  upon  a  smooth  surface, 
and  directing  a  strong  stream  of  water  against  it  for  a  short  time.  If 
the  pressure  is  good  the  scale  will  be  torn  loose  and  destroyed.  A 
large  palm  may  be  cleaned  in  this  way  in  a  few  moments.  The  only 
requisites  are  a  good  pressure,  a  good  nozzle,  and  a  smooth  surface 
upon  which  to  lay  the  leaf. 

•Where  only  a  weak  pressure  is  obtainable,  syringing  is  by  no 
means  so  successful.  Mealy  bugs,  plant-lice,  scale  insects,  thrips,  etc., 
are  not  injured  by  water  unless  washed  from  the  plants,  and  it  is  im- 
possible to  dislodge  them  without  force.  In  the  absence  of  a  good 
pressure,  therefore,  some  other  means  of  handling  them  must  be 
utilized. 

FUMIGATION. 

Treatment  of  greenhouses  by  fumigation  in  one  form  or  another 
is,  without  doubt,  the  cheapest,  most  effective,  and  the  least  trouble- 
some of  all  methods  where  such  treatment  is  possible.  It  has  the  great 
advantage  of  reaching  every  part  of  the  infested  plants,  whereas  in 
many  other  methods  of  treatment,  notably  syringing  and  spraying,  it  is 
next  to  impossible  to  avoid  missing  some  parts  of  the  plants.  The 
only  insects  not  affected  by  fumigation  are  those  that  are  working 
inside  the  plant  tissue,  or  in  some  other  place  where  the  gas  or  fumes 
cannot  reach  them.  It  is  not  meant  by  this  that  no  other  insect  will 
escape  death  in  an  ordinary  fumigation,  as  it  is  a  well-known  fact 
that  some  usually  do  survive.  The  reason  for  their  escape,  however, 
if  the  work  has  been  properly  done,  is  to  be  found  in  their  power  to 
resist  the  particular  fume  or  gas  that  has  been  used,  rather  than  that 
they  have  not  been  reached  by  it.  Unfortunately,  there  is  a  limit  to  the 
amount  of  any  poisonous  gas  or  fumes  which  a  plant  can  withstand,  and 
it  not  infrequently  happens  that  the  limit  is  less  than  that  which  will 
prove  fatal  to  all  the  insects.  Consequently  we  have  some  of  the  pests 
usually  surviving  the  treatment.     Nevertheless,  experimentation  has 
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shown  that  many  plants  will  stand  a  fuiriigation  with  some  one  of  the 
materials  that  will  prove  fatal  to  most  of  the  pests,  and  with  this 
class  of  plants  no  other  method  of  treatment  can  be  used  with  as  satis- 
factory results. 

Several  different  materials  may  be  utilized  for  fumigating,  the 
particular  thing  to  be  used  depending  upon  the  insect  to  be  combatted, 
and  the  kind  of  plant  that  is  to  be  treated.  The  common  fumigants 
are  tobacco  stems,  tobacco  punk,  tobacco  extracts  (variously  known  as 
Nikoteen,  Rose-leaf  Extract,  etc.),  sulphur  and  potassium  cyanide. 

Tobacco  Fumigation. 

The  best  known  and  most  widely  utilized  fumigant  is  some  form  of 
tobacco,  such  as  the  stems  and  leaves,  or  tobacco  punk  (a  proprietary 
article),  which  are  burned  in  the  houses,  the  fumes  thus  generated 
being  depended  upon  to  kill  the  insects.  This  is  pre-eminently  a  treat- 
ment for  aphids,  or  plant-lice,  and  is  of  very  little  use  against  any  other 
pest.  As  a  treatment  for  the  plant-lice  of  roses  and  chrysanthemums 
it  is  quite  satisfactory,  especially  the  tobacco  punk,  but  for  the  aphis 
of  the  violet  it  is  a  failure,  as  the  violet  is  injured  by  the  tobacco  fumes, 
which  cause  a  spotting  of  the  leaves.  The  method  has  one  disadvan- 
tage in  that  it  is  not  as  effective  against  insects  infesting  plants  that 
are  upon  low  benches,  or  not  elevated  at  all,  as  it  should  be.  The 
fumes  are  light,  and  unless  used  in  excessive  amounts  will  not  bqcome 
strong  enough  near  the  floor  of  the  house  to  kill  the  plant-lice. 

The  tobacco  leaves  or  stems  are  either  placed  on  the  floor  of  the 
house,  or  in  shallow  pans  on  the  floor,  and  allowed  to  burn  slowly,  so  as 
to  form  a  dense  smudge.  The  punk  may  be  hung  to  the  benches,  or 
placed  upon  the  floor,  as  with  the  leaves  and  stems.  While  the  punk 
is  more  expensive,  it  is  more  effective  and  satisfactory,  as  it  gives  off 
a  heavier  and  stronger  fume  than  can  be  obtained  by.  burning  tobacco 
leaves  and  stems. 

The  tobacco  extracts,  such  as  Rose-leaf  and  Nikoteen,  when  used 
as  fumigants,  are  diluted  with  a  given  quantity  of  water,  and  then 
vaporized,  either  by  heating  over  an  oil  stove,  or  by  throwihg  hot  irons 
into  the  pans.  The  difficulty  with  this  method  is  that  heating  over  an 
oil  stove  does  not  vaporize  the  extract  fast  enough,  and  it  is  an  impos- 
sibility to  throw  hot  irons  enough  into  the  pans  to  completely  vaporize 
all  of  its  contents.  What  is  doubtless  a  more  satisfactory  method  of 
producing  the  vapor  consists  in  using  a  plumber's  soldering  lamp  to 
give  the  heat.  With  these  lamps  the  flame  can  be  blown  directly  into 
the  liquid,  causing  it  to  vaporize  much  more  quickly  than  in  any  other 
way.  When  properly  vaporized  the  fumes  from  the  tobacco  extracts 
are  fully  as  effective  as  those  from  burning  punk,  and  the  treatment  is 
fully  as  satisfactory.  However,  fumigation  with  tobacco  fumes  of  any 
kind  is  effective  only  in  controlling  aphids  or  plant-lice.  Mealy  bugs, 
red  spider,  scale  insects  and  white  fly  are  not  affected  by  it,  except  to 
a  very  slight  extent. 
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Fumigation  With  Sulphur  Fumes, 

The  fumes  obtained  by  burning  sulphur  are  known  to  be  an  excel- 
lent insecticide  under  some  conditions,  but  are  not  safe  for  use  m  treat- 
ment of  greenhouses.  However,  as  a  treatment  for  mildew,  in  many 
houses  the  practice  is  followed  of  sprinkling  the  heat  pipes  with  sul- 
phur, where  it  is  slowly  oxidized  with  the  formation  of  sulphur  dioxide, 
which  probably  has  some  slight  insecticidal  value.  The  oxidation  of 
the  sulphur  is  too  slow  to  cause  the  giving  off  of  sufficient  sulphur  di- 
oxide to  hurt  the  plants,  but  enough  is  given  off  to  act  as  a  deterrent,  at 
least  to  a  slight  extent,  to  insect  propagation.  It  is  impossible,  however, 
to  use  sulphur  fumes  successfully  as  a  direct  fumigant,  owing  to  the 
great  danger  of  injuring  the  plants. 

Potassium  Cyanide  Fumigation. 

The  use  of  potassium  cyanide  as  a  fumigant  for  greenhouses  has 
quite  recently  been  recognized  as  a  practicable  and  entirely  satisfactory 
treatment,  when  properly  handled,  for  many  pests.  For  a  long  time 
it  was  regarded  as  too  dangerous  to  use  with  growing  plants,  but 
careful  and  repeated  trials  have  demonstrated  that  it  can  be  used  with 
safety  with  a  considerable  number  of  different  plants,  and  it  is  prob- 
able that  properly  handled  it  may  be  used  with  nearly  all  that  are  grown 
in  greenhouses.  The  materials  are  cheap,  the  process  of  fumigation 
not  at  all  complicated,  and  the  results  to  insects  so  much  more  deadly 
than  with  any  other  method  of  fumigation,  that  could  the  florist  be 
entirely  certain  just  what  amount  of  the  gas  any  certain  plant  would 
successfully  withstand,  it  would  doubtless  soon  come  into  general  use 
for  combatting  certain  insects.  This  is  a  point  that  can  only  be  deter- 
mined by  actual  and  repeated  trials,  and  so  far  no  one  has  ever  taken 
up  this  work  and  carried  it  through  for  all  the  different  species  of 
greenhouse  plants,  although  considerable  work  was  done  along  that  line 
at  one  time  by  the  United  States  Department  of  Agriculture.  In  the 
course  of  the  preparation  of  tliis  bulletin  a  number  of  tests  were  made 
of  different  strengths  of  the  gas  and  times  of  exposure  upon  numerous 
of  the  more  common  plants  grown  under  glass.  It  was  found  that  the 
amount  of  the  gas  which  different  plants  will  withstand  successfully 
varies  widely.  Violets  are  not  injured  by  an  exposure  to  a  charge  of 
fifteen  hundredths  of  a  gram  per  cubic  foot  of  space  (or  5.3  ounces  to 
a  thousand  cubic  feet),  while  Heliotrope  and  some  other  plants  are 
unable  to  withstand  a  charge  of  one-fifth  that  strength.  The  table  on 
the  following  page  shows  the  amount  of  cyanide  and  the  time  of  ex- 
posure that  may  be  used  with  safety  in  fumigating  a  number  of  the 
common  greenhouse  plants. 

The  results  set  forth  in  this  table  were  arrived  at  by  fumigating 
the  plants  enumerated  with  varying  amounts  of  the  gas  and  different 
lengths  of  exposure,  the  fumigating  being  done  for  the  most  part  in  a 
tight  box.    Where  possible  the  test  was  repeated  under  actual  green- 
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house  conditions,  in  order  to  make  sure  that  the  effects  when  the  box 
was  used  would  not  be  different  from  the  effects  in  a  greenhouse.  The 
amounts  given  do  not  represent  in  all  cases  the  maximum  amounts, 
either  of  cyanide  or  exposure,  that  were  given  without  injury  to  the 
plants,  but  are  rather  the  amounts  that  are  believed  to  be  perfectly  safe. 

Table  showing  amounts  of  potassium  cyanide  used  and  length  of 
exposure  given  to  various  plants  without  injury. 


Plants. 


Cyanide 

per 

1000  cu.  ft. 


Voilet 4 

Primula 1 

Chrysanthemum. .  |i 

Begonia L 

Nasturtium I 

Altemanthera 1 

Lantana I 

Verbena 1 

Orchid |l 

Snapdragon | 

Asparag^us  fern. . .  } 

Sweet  pea | 

Coriopsis I 

Mignonette f 

Carnation } 

Croton 2 

Cyclamen 2 

Eaater  Lily 2 

Geranium il 

Rose I 

Coleus 1 

Sa^o  Palm {1 

Acaranthes 1 

Tomato |f 

Cucumber I 

Lettuce 1 


Length 
Exposure. 


ozs j2  hours, 

oz Overnight 

of  an  oz...! Overnight.. 

oz Overnight 

oz jOvemight 

oz Overnight 

oz Overnight 

oz jOvemight 

oz jOvemight. . 

of  an  oz. . .  I  Overnight. . 
of  an  oz. . .  jOvemight. . 
of  an  oz...  Overnight., 
of  an  oz. . .  I  Overnight. . 
of  an  oz. . .  I  Overnight. . 
of  an  oz. . .  jOvemight. . 

ozs 'Overnight. . 

ozs iOvemight. . 

ozs jOvemight. . 

oz |Overaight. . 

oz Half  hour.. 

oz iHalf  hour.. 

oz lOne  hour. . . 

oz One  hour. . . 

of  an  oz. . .  Overnight. . 
of  an  oz. . .  Two  hours., 
oz One  hour. . . 


Remarks. 


Tried  but  once  at  this  strength. 
Tried  but  once. 
Tried  but  once.. 
Tried  but  once. 


Does  not  kill  red  spider. 
Only  two  varieties  tested. 


Tried  many  times. 
Tried  but  once. 


The  ordinary  house  is  not  tight  enough  to  prevent  the  gradual 
escape  of  the  gas,  so  that  even  if  the  floors  and  ventilators  are  kept 
closed  it  gradually  finds  its  way  out  through  cracks  and  joints  between 
the  glass  panes,  and  the  strength  is  slowly  lost.  A  long  exposure  to  a 
moderate  amount  of  the  gas  is  less  likely  to  cause  injury  to  most  plants, 
and  at  the  same  time  is  more  effective  against  insects  than  a  shorter 
exposure  to  a  heavy  charge. 

All  fumigation  with  cyanide  should  be  done  at  night.  Just  why 
the  plants  are  less  likely  to  be  injured  at  this  time  than  during  the 
day  time  is  not  plain,  but  it  is  nevertheless  a  fact.  Apparently,  the 
plants,  when  distended  and  turgid,  are  more  resistant  to  the  action  of 
the  gas  than  when  slightly  wilted,  or  it  is  possible  that  the  higher  tem- 
perature in  the  house  in  day  time  is  responsible  for  the  greater  injury  at 
that  time.  Whatever  the  cause,  there  can  be  no  doubt  that  plants  are 
less  liable  to  injury  from  cyanide  when  treated  after  dark  than  when 
treated  in  daylight. 


GREENHOUSE  PESTS  OF  MARYLAND.  81 

The  cyanide  treatment  is,  as  has  already  been  intimated,  available 
for  use  against  practically  all  the  animal  pests  of  greenhouses,  but  it 
is  especially  valuable  for  use  against  the  white  fly,  mealy  bug,  thrips, 
and  the  various  species  of  aphids.  In  houses  containing  a  number  of 
different  kinds  of  plants  the  writer  would  recommend  the  use  of,  not 
to  exceed  three-quarters  of  an  ounce,  of  cyanide  per  each  one  thousand 
cubic  feet  of  air  space.  This  charge  may  safely  be  used  with  all  plants 
in  the  above  list,  and  will  at  the  same  time  be  sure  to  kill  all  thrips, 
aphids  and  white  fly,  if  left  in  the  closed  house  over  night.  So  light  a 
charge,  however,  will  probably  not  destroy  all  the  mealy  bugs,  and  it 
will  have  no  effect  on  red  spider,  which  seems  to  be  particularly  resist- 
ant to  the  gas.  Neither  will.it  destroy  the  eggs  of  any  of  the  pests. 
Against  scale  insects  it  is  useless,  as  the  scale  covering  protects  the  in- 
sects from  any  strength  of  cyanide,  which  will  not  be  fatal  to  growing 
plants.  White  fly,  thrips,  mealy  bugs,  and  the  aphis  of  the  violet  cannot 
be  destroyed  by  smoking  with  tobacco,  and  are  exceedingly  hard  to  con- 
trol by  syringing,  spraying  or  dipping.  It  is  against  these  pests,  there- 
fore, that  cyanide  fumigation  is  especially  valuable.  Two  tomato 
houses  near  Baltimore  were  fumigated  several  times  for  the  white  fly, 
which  was  very  abundant,  with  the  result  that  the  fly  was  almost  com- 
pletely cleaned  out  for  the  time  being,  and  the  plants  entirely  unin- 
jured. Another  house  at  Annapolis,  however,  was  treated  to  the  same 
dose  during  the  day  time,  and  the  plants  very  badly  injured.  The 
injury  may  have  been  partly  attributable,  in  this  instance,  to  the  fact 
that  the  tomato  plants  were  wet  from  a  recent  watering,  but  it  is  more 
likely  that  the  greater  part  of  the  injury  was  due  to  the  action  of  the 
sunlight  and  cyanide. 

Coleuses  badly  infested  with  mealy  bugs  were  several  .times 
treated  at  the  above  strength  without  injury  to  the  plants,  but  not  all 
the  insects  were  killed,  and  it  required  several  repetitions  of  the  treat- 
ment to  kill  them  all.  The  eggs  were  not  affected.  Experiments 
showed  that  the  coleuses  will  stand  a  considerably  stronger  charge 
than  three-quarters  of  an  ounce  to  the  thousand  cubic  feet,  however, 
and  it  is  the  opinion  of  the  writer  that  it  will  be  found  possible  to  con- 
trol this  pest,  as  well  as  the  others  named,  with  the  cyanide  treatment. 

Roses  and  chrysanthemums  were  repeatedly  treated  for  their  re- 
spective plant-lice,  with  excellent  results  in  every  case.  The  gas 
proved  more  efficient  and  cheaper  than  the  tobacco  fumigation  for  the 
control  of  these  pests. 

A  carnation  house  that  was  badly  infested  with  the  red  spider,  and 
which  was  treated  with  the  recommended  charge  of  three-quarters  of 
an  ounce  per  thousand  cubic  feet,  did  not  show  the  hoped-for  success, 
however,  as  the  mites  were  apparently  unaffected.  Later  attempts  to 
increase  the  charge  were  made,  and  it  was  found  that  while  the  plants 
will  withstand  a  slightly  increased  charge,  the  spiders  are  the  more 
resistant,  and  it  is  impossible  to  kill  them,  on  carnations,  at  least,  with- 
out serious  injury  to  the  plants. 

The  process  of  fumigating  with  cyanide  is  quite  simple,  and  not 
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at  all  dangerous,  provided  the  proper  precautions  are  taken.  The  first 
requirement  is  a  knowledge  of  the  exact  cubic  contents  of  the  house  to 
be  treated.  This  should  be  known  accurately,  as  upon  it  may  depend 
the  success  or  failure  of  the  treatment.  Having  obtained  the  cubic 
contents  of  the  house,  the  next  step  is  to  carefully  weigh  out  the 
cyanide,  three-quarters  of  an  ounce  for  each  thousand  feet  of  space. 
If  the  space  to  be  fumigated  is  a  large  one  the  cyanide  should  be 
divided  into  several  equal  packages,  about  three  packages  for  each  one 
hundred  feet  length  of  the  house.  Next,  four  times  as  many  liquid 
ounces  of  water  as  there  are  ounces  of  cyanide  are  measured  out  and 
poured  into  earthen  jars.  These  jars  should  be  evenly  distributed 
through  the  length  of  the  house,  about  three  for  each  one  hundred  feet 
of  length,  and  the  water  distributed  equally  among  them.  The  jars 
being  placed,  and  the  water  in  them,  one-half  as  much  commercial 
sulphuric  acid  as  the  jar  contains  water  is  poured  in.  Now,  making 
sure  that  all  ventilators  are  closed,  and  the  house  as  tight  as  it  can 
be  made,  the  operator  should  proceed  to  the  jar  farthest  from  the  door, 
and  drop  into  it  one  of  the  bags  of  cyanide,  then  walk  quickly  to  the 
next  one,  and  so  on,  until  the  last  bag  is  dropped  into  the  jar  nearest 
the  door,  when  the  door  should  be  tightly  closed  and  locked,  so  that 
no  one  can  possibly  get  into  the  house.  The  whole  operation  should  not 
require  over  ten  or  fifteen  minutes.  If  an  all-night  exposure  is  to 
be  given,  it  should  be  set  off  about  8  or  9  o'clock  in  the  evening,  and 
the  house  opened  and  aired  before  the  sun  becomes  hot  in  the  morning. 

In  dealing  with  the  violet  aphis  it  is  necessary  to  use  a  much 
heavier  charge  than  three-quarters  of  an  ounce  to  the  thousand  cubic 
feet.  Luckily  the  violet  is  capable  of  withstanding  five  or  six  times 
as  much  of  the  gas  as  many  other  plants,  so  that  it  is  possible  to  treat 
it  with  a  charge  that  is  fatal  to  the  aphids.  In  the  foregoing  table  it 
will  be  seen  that  violets  were  uninjured  by  four  ounces  of  cyanide  per 
thousand  cubic  f«et,  and  a  charge  of  from  four  to  five  ounces  should  be 
used  for  the  best  results  in  dealing  with  this  insect.  The  exposure 
should  not  be  for  less  than  an  hour,  and  in  my  experiments  a  two-hour 
exposure  resulted  in  no  injury  to  the  plants.  A  few  of  the  lice  escaped, 
even  with  this  strong  a  charge,  but  the  action  of  the  gas  was  much 
more  satisfactory  than  was  that  of  the  tobacco  fumes  when  used  against 
this  pest. 

In  conclusion,  it  may  be  well  to  repeat  the  formula  for  generating 
the  gas.  The  cyanide  and  sulphuric  acid  are  obtainable  at  most  large 
chemical  supply  houses,  and  sometimes  at  drug  stores,  though  the  drug- 
store article  is  likely  to  be  expensive.  It  should  be  borne  in  mind  that 
commercial  sulphuric  acid,  and  not  the  chemically  pure  article,  is 
what  is  wanted.  The  potassium  cyanide  should  be  98  per  cent.  pure. 
The  following  are  the  proportions  in  which  the  chemicals  should  be 
used  to  obtain  the  best  results : 

Potassium  cyanide,  one  ounce. 

Water,  four  liquid  ounces. 

Commercial  sulphuric  acid,  two  liquid  ounces. 
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These  proportions  should  not  be  varied  to  any  considerable  extent. 

DUSTING. 

The  dusting  of  plants  with  insecticides  is  an  old  practice,  but  has, 
to  a  great  extent,  been  replaced  by  spraying  and  fumigation.  It  is 
still  practiced  to  some  extent,  however,  in  a  number  of  houses.  Dust- 
ing with  Paris  Gre^n,  Helebore,  Pyrethrum  powder,  or  other  stomach 
poison,  is  a  satisfactory  treatment  for  most  all  of  the  leaf-eating  insects, 
such  as  slugs,  caterpillars,  etc.  The  poison  is  best  mixed  with  flour  or 
air-slacked  lime,  and  applied  with  a  dust  blower,  or,  if  this  instrument 
is  not  available,  it  may  be  put  in  a  cloth  bag  and  dusted  o\5er  the  plants 
by  hitting  the  bag  with  a  stick.  Not  many  biting  insects  are  found  in- 
festing greenhouses,  and  it  is  usually  easier  to  remove  such  as  do  stray 
into  the  houses  by  hand  than  to  go  to  the  trouble  of  dusting  with  a 
poison. 

Dusting  plants  with  sulfur,  as  is  generally  practiced  for  controlling 
mildew,  acts  as  a  deterrent  at  the  same  time  for  plant-lice  and  other 
pests,  but  is  not  profitable  as  a  means  to  combat  insects  alone. 

Tobacco  dust  is  also  partially  effective  against  certain  pests  that 
infest  foliage,  but  is  principally  valuable  as  a  remedy  for  root-infesting 
forms.  Finely  ground  tobacco  leaves  or  stems,  or  the.  sweepings  from 
large  tobacco  storage  houses,  if  mixed  with  the  soil  about  the  roots  of 
plants,  will  discourage  injury  by  wireworms,  earthworms,  and  other 
peists  that  infest  the  roots.  The  tobacco  acts  not  only  as  a  preventive  to 
the  work  of  the  worms,  but  wilk  serve  as  a  good  fertilizer  as  well  to 
many  plants. 

Lime,  kainit,  or  other  salty  fertilizers  sprinkled  over  the  surface, 
or  mixed  with  the  soil  of  the  benches,  will  also  tend  to  restrict  injury 
from  these  root -eating  forms. 

SPRAYING  AND  DIPPING. 

The  application  of  insecticides  in  liquid  form,  either  by  spraying 
upon  the  plants,  or  by  dipping  the  plants  in  the  solution,  is  one  of  the 
most  effectual  ways  of  controlling  pests  of  the  greenhouse.  Both  stom- 
ach poisons  and  contact  insecticides  may  be  applied  in  this  way.  The 
greater  part  of  the  injury  to  greenhouse-grown  plants  is  due  to  sucking 
rather  than  biting  insects,  so  that  there  is  comparatively  little  use  for 
stomach  poisons  in  any  form.  About  the  only  leaf-eating  insects  likely 
to  be  found  upon  indoor  plants  are  stray  caterpillars,  and  these  may 
be  easily  removed  by  hand.  The  slugs  (or  snails,  as  they  are  erro- 
neously called)  are  not  so  easily  caught  as  the  caterpillars,  however,  as 
they  feed  only  at  ni^ht.  Spraying  plants  with  water  in  which  is  a 
small  amount  of  Paris  Green,  about  a  teaspoonful  to  two  gallons  of 
water,  will  help  to  get  rid  of  them. 

It  is  in  the  handling  of  the  sucking  insect  pests,  therefore,  that 
spraying  and  dipping  are  chiefly  employed.     For  this  class  of  pests 
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some  form  of  contact  insecticide  must  be  used,  and  these  generally 
take  the  form  of  a  soap  solution,  or  an  oil  made  to  emulsify  with  water. 
Tobacco  water,  or  tea,  as  it  is  sometimes  called  (being  obtained  by 
steeping  tobacco  leaves  in  hot  water)  is  the  best  remedy  yet  found  for 
thrips,  if  we  except  the  cyanide  fumigation.  A  pound  of  tobacco  is 
steeped  for  half  an  hour  in  a  gallon  of  water,  and  the  plants  sprayed 
with  the  solution.  Thrips,  owing  to  their  feeding  habits,  are  extremely 
hard  to  reach  with  a  contact  insecticide,  but  the  presence  of  the  tobacco 
water  acts  as  a  repellant,  and  largely  prevents  injury  to  the  buds. 
The  tobacco  water  is  also  useful  for  destroying  the  plant-lice  of  the 
rose  and  chrysanthemum  and  the  mealy  bug.  Several  tobacco  extmcts 
are  manufactured  by  various  firms,  and  are  applicable  to  the  same 
conditions.  They  are  rarely  ever  effective  at  the  strengths  recom- 
mended by  their  manufacturers,  however,  and  are  not  only  more  ex- 
pensive, but  are  little,  if  any,  more  effective  than  the  home-made  ex- 
tract. 

In  the  experiments  with  different  emulsified  oils  two  proprietary 
remedies,  viz..  Fir-tree  Oil  and  Lemoa  Oil,  were  used,  as  well  as  sev- 
eral diffexftikr  stic»g(!is  of  kerosene  emulsion.  The  latter  proved  un- 
satisfactory for  the  most  part,  as  it  was  extremely  difficult  to  avoid 
injuring  the  tender  foliage  of  the  plants  with  it.  Fir-tree  Oil  and 
Lemon  Oil,  both  of  which  are  quite  expensive,  are  simply  oil  rendered 
miscible  with  water.  The  manufacturers  recommend  their  use  at  on(i 
part  of  oil  to  40  to  60  parts  of  water.  At  this  dilution  neither  oil  is 
sufficiently  effective  to  pay  for  its  use,  but  the  proportion  of  oil  may 
be  greatly  increased  without  danger  of  injury  to  the  plants.  When 
used  one  part  of  oil  to  fifteen  or  twenty  parts,  of  water  they  are  both 
decidedly  effective  remedies  for  the  rose  aphis,  chrysanthemum  aphis, 
and  the  various  other  kinds  of  plant-lice,  provided  the  application  is 
carefully  made.  The  oils  mix  readily  with  water  in  any  proportion,  and 
are  perfectly  safe  to  apply  to  any  kind  of  foliage  at  the  above-men- 
tioned strength  of  one  part  oil  to  fifteen  or  twenty  parts  water. 

A  remedy,  cheaper  and  as  safe  and  effective  as  these  oils,  howT 
ever,  for  the  class  of  insects  against  which  the  oils  are  available,  can 
be  made  by  dissolving  three  or  four  ounces  of  any  good  laundry  soap 
in  a  gallon  of  water.  A  good  quality  of  soap  should  be  used,  as  one 
containing  a  large  proportion  of  impurities  might  result  in  injury.-  The 
soap,  to  be  dissolved  quickly,  should  be  sliced  into  boiling  water,  and 
it  must  be  completely  dissolved,  as  small  chunks  of  soap  will  otherwise 
be  left  upon  the  leaves,  and  may  injure  them.  Of  all  the  different  ma- 
terials used  by  the  writer  for  spraying  and  dipping  plants  this  simple 
soap  solution  proved  the  most  desirable  in  many  ways.  It  was  equally 
as  eff'ective  as  the  oils  and  tobacco  extracts,  and  gave  no  signs  of  injury 
to  the  plants.  It  is  easily  prepared,  and  does  not  leave  an  objectionable 
coating  upon  the  leaves,  as  do  the  tobacco  extiacts.  Further  than  this, 
it  is  much  cheaper  than  any  of  the  patent  insecticides. 

Whale-oil  soap  seems  to  be  about  the  only  treatment  available  for 
the  scale  insects  that  infest  greenhouse  plants,  aside  from  that  of  wash- 
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ing  them  off  with  a  strong  pressure  of  .water,  as  already  mentioned. 
It  may  be  sprayed  upon  most  of  the  plants  liable  to  infestation  with 
little  or  no  danger  of  injury.  Crotons,  cycads  and  palms  are  most 
liable  to  become  infested  with  scale  insects,  and  all  may  be  safely 
treated  with  this  soap,  using  one  pound  of  the  soap  to  a  gallon  of 
water.  Ferns,  which  are  especially  likely  to  be  attacked  by  the  hemi- 
spherical scale,  cannot  be  sprayed  with  whale-oil  soap,  but  should  be 
treated  with  either  Lemon  Oil  or  Fir-tree  Oil,  either  of  which  arc 
fairly  effective. 

The  writer's  experience  with  spraying  and  dipping  plants  leads 
him  to  believe  that  where  dipping  is  possible  it  is  much  to  be  pre- 
ferred. Even  with  very  careful  work  it  is  next  to  impossible  to  wet 
every  part  of  a  plant  by  spraying,  and  at  the  same  time  a  great  deal  of 
the  mixture  is  necessarily  wasted  in  the  process.  Of  course,  plants  that 
are  planted  in  benches  cannot  be  dipped,  but  those  in  pots  can  be  dipped 
with  far  better  results  than  will  be  obtained  from  spraying.  If  com- 
pletely immersed  in  the  mixture,  the  whole  plant  will  be  wet,  and  all 
insects  upon  it  come  in  contact  with  the  insecticide.  A  lot  of  potted 
chrysanthemums  were  completely  freed  of  the  black  aphids  by  one 
thorough  dipping  in  the  Lemon  Oil  emulsion,  using  much  less  of  the 
oil  than  would  have  been  necessary  for  one  thorough  spraying,  whereas 
a  half  dozen  careful  sprayings  failed  to  completely  eradicate  the  pests 
upon  a  similar  lot  of  plants. 

To  dip  plants  successfuly  and  expeditiously,  a  deep  vessel  (some- 
thing on  the  order  of  a  milk  can,  with  open  top),  that  will  allow  com- 
plete immersion,  with  as  little  bending  of  the  plant  as  possible,  should 
be  provided.  A  deep  bucket  will  do,  if  the  plants  are  not  too  tall. 
Whatever  the  vessel  used,  it  should  not  have  too  great  a  diameter,  as 
the  greater  the  diameter  of  the  receptacle  the  more  of  the  spray  mix- 
ture necessary  to  cover  the  plants.  The  plant  is  plunged  top  first  in  the 
mixture,  the  operator  holding  it  by  the  pot,  and  after  being  allowed  to 
remain  immersed  for  a  few  seconds,  or  long  enough  to  become  thor- 
oughly wet,  it  may  be  returned  to  its  place  on  the  bench.  This  pro- 
cess is  somewhat  slower  than  spraying,  but  the  added  effectiveness, 
coupled  with  the  great  saving  in  the  amount  of  the  spraying  material 
used,  will  more  than  balance  the  extra  labor. 

In  conclusion,  the  author  wishes  to  acknowledge  the  co-operation 
of  Mr.  George  Morrison,  superintendent  of  the  Mrs.  Barton-Jacobs 
estate,  Baltimore,  and  Mr.  Ernest  Ehle,  superintendent  of  the  green- 
houses at  the  United  States  Naval  Academy,  Annapolis,  who  so  kindly 
permitted  the  use  of  their  houses  in  which  to  carry  on  some  of  the 
experiments;  also  Mr.  Thomas  White,  of  the  Maryland  Experiment 
Station,  and  Mr.  C.  A.  Reed,  of  the  Maryland  Agricultural  College, 
for  assistance,  and  the  Bureau  of  Entomology,  United  States  Depart- 
ment of  Agriculture,  for  identification  of  specimens. 
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INTRODUCTION. 

The  work  reported  upon  in  this  bulletin  was  begun  at  the  sug- 
gestion of  Director  Patterson  in  order  to  make  a  supplementary  study 
to  the  matter  presented  in  Bulletin  No.  96  of  this  station,  and  also  to 
get  some  preliminary  data  for  use  in  takmg  up  the  systematic  breed- 
ing of  sweet  corn.  The  breeding  of  sweet  corn  for  seed  is  very  impor- 
tant for  Maryland,  owing  to  her  large  interest  in  canning  this  product 
and  also  in  supplying  the  city  trade  with  green  ear  corn. 

Maryland's  interest  in  sweet  corn  can  be  better  appreciated  when 
it  is  realized  that  she  stands  fourth  among  the  States  in  the  produc- 
tion of  canned  corn  and  packs  annually  about  one  million  cases,^  or 
about  one-eighth  of  all  that  is  packed  in  the  United  States.  For  a 
small  State  to  maintain  this  position  it  is  quite  necessary  that  improve- 
ments be  made  in  the  yields  per  acre  and  that  constant  attention  be 
given  to  every  point  that  may  have  a  tendency  to  better  the  quality. 

Most  of  the  sweet  corn  that  is  planted  in  Maryland  is  grown  in 
the  New  England  States  and  in  Northern  Ohio.  The  reason  for 
farmers  purchasing  seed  from  the  North  is  due  to  the  prevailing 
opinion  that  Northern  grown  seed  will  give  a  sweeter  product  than 
the  home  grown. 

From  the  habits  of  the  plant  this  idea  and  practice  did  not  seem 
entirely  rational,  and  it  appeared  that  for  good  yields  seed  should  be 
acclimated  and  that  quality  could  be  improved  by  breeding.  Many 
farmers  hesitate  to  grow  sweet  corn,  owing  to  the  difficulty  in  getting 
good  stands  and  some  years  owing  to  the  high  price  of  seed.  Inquiry 
has  shown  that  these  difficulties  are  attributed  to  early  frosts  in  the 
sections  growing  sweet  corn  seed,  cutting  down  the  quantity  of  seed 
available  and  injuring  the  germinating  power  of  that  which  is  placed 
on  the  market. 


tTwo  doxen  cans  to  a  case. 

*ReBiffiied  March  1st,  1907.  to  take  charge  of  Sweet  Corn  Investigations  with  the  UnitM 
States  Department  of  Affrlculture. 
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The  results  set  forth  by  Dr.  Stabler  in  Bulletin  No.  96  demonstrate 
beyond  a  doubt  the  possibility  of  growing  sweet  corn  seed  in  Mary- 
land and  showed  the  manner  in  which  profits  could  be  increased  by 
the  home  production  of  seed.  Several  Maryland  canners  have  grown 
their  own  seed  for  years,  and  thus  secured  strains  or  varieties  which 
were  specially  adapted  to  their  requirements  and  thus  enabled  them 
to  establish  enviable  reputations  for  their  pack  of  corn. 


EXPERIMENTS   CONDUCTED. 

The  work  reported  upon  in  this  bulletin  may  be  classified  under 
the  following  heads : 

1.  Methods  of  Determining  Sugar  in  Sweet  Corn. 

2.  The  Results  of  the  Analysis  of  Different  Varieties  of  Sweet 
Corn. 

3.  A  Study  of  the  Composition  of  Sweet  Corn  for  the  Purpose  of 
Establishing  a  Method  for  Breeding. 

(a)  The  Relation  of  the  Composition  of  Corn  in  the  Matured 
(dried)  and  Green  or  Edible  State. 

(b)  The  Relations  of  the  Composition  to  Physical  Charac- 
teristics. 

4.  The  Breeding  of  Sweet  Corn ;  Results  of  Work  to  Date. 

(a)  Effects  of  the  Ear  to  the  Row  Method  of  Breeding 
Sweet  Corn. 

(b)  Upper  vs.  Lower  Ear  for  Sugar  Content. 

(c)  General  Points  to  Be  Observed  in  Selecting  Seed  Com. 

5.  A  Study  of  the  Changes  in  Corn  From  Field  to  Table. 

6.  Observations  on  the  Proportion  of  Husk,  Grain  and  Cob. 

7.  Composition  of  Corn  Grown  in  Different  Latitudes. 

8.  The  Composition  of  Sweet  Corn.. 

(a)  Dried  Corn. 

(b)  Green  Corn  (ready  for  table  use). 

(c)  Canned  Corn. 

9.  A  Study  of  the  Enzymes  in  Green  and  Dried  Corn. 

10.  Relation  of  Variety  to  Insect  Ravages. 

METHODS  OF  ANALYSES. 

The  methods  of  analyses  were  those  followed  by  the  Association 
of  Official  Agricultural  Chemists,  except  in  the  determination  of  sugars. 
The  usual  methods  of  determining  sugars  was  not  found  to  be  adapted 
to  sweet  corn,  and  in  order  to  overcome  the  difficulties  encountered  the 
following  method  was  devised. 
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METHOD  USED  FOR  THE  DETERMINATION  OF  THE  SUGARS. 

The  method  used  and  found  practical  was  as  follows : 
Weigh  four  gjams  of  the  sample  into  a  one  hundred  cubic  centi- 
meter flask.  Add  fifty  cubic  centimeters  of  boiling  40  per  cent,  alcohol. 
Boil  on  the  steam  bath  for  two  hours.  Make  nearly  to  volume  witli 
95  per  cent,  alcohol.  Cool  to  room  temperature.  Make  to  one  hundred 
cubic  centimeters  volume.  Shake  and  allow  to  stand  until  clear.  Draw 
oflF  fifty  cubic  centimeters.  Add  fifty  cubic  centimeters  of  water.  Drive 
off  the  alcohol.  Wash  into  a  one  hundred  cubic  centimeter  flask.  Add 
two  to  five  cubic  centimeters  of  sub-acetate  of  lead  and  two  to  five 
cubic  centimeters  of  alumina  cream.  Throw  out  the  lead  with  sodium 
carbonate.  When  cool  make  to  volume ;  shake  and  filter.  Take  twenty- 
five  cubic  centimeters  of  the  filtrate  with  five  cubic  centimeters  of 
water ;  add  fifty  cubic  centimeters  of  Sohxlet's  modification  of  Fehling 
solution;  bring  to  boiling;  boil  two  minutes;  add  one  hundred  cubic 
centimeters  of  recently  boiled  distilled  water.  Filter  immediately 
through  a  tarred  Gooch  (porcelain)  crucible;  wash  with  boiling  water; 
and  finally  with  a  little  strong  alcohol  and  some  ether.  Dry  at  ioo°C. 
for  one-half  hour ;  cool  in  dessicator  and  weigh  as  Cu20.  From  this, 
the  corresponding  weight  of  invert  sugar  may  be  obtained.  Fifty 
cubic  centimeters  of  the  remaining  filtrate  is  inverted  according  to  the 
method  of  Qerget,  and  the  sugars  are  determined  as  above. 

COMPOSITION  OF  DIFFERENT  VARIETIES  OF  SWEET  CORN   GROWN   IN  DIF- 
FERENT PARTS  OF  THE  UNITED  STATES. 

In  order  to  get  some  idea  of  the  compositin  of  different  varieties 
of  sweet  corn  and  of  the  same  variety  grown  in  different  sections  all 
the  samples  that  could  be  procured  were  analyzed.  Unfortunately, 
the  source  of  the  seed  of  many  of  the  samples  could  not  be  learned, 
and  it  was  impossible  at  the  time  of  starting  the  work  to  obtain  the 
same  variety  grown  at  many  different  places  or  at  a  sufficient  range 
of  latitudes  and  altitudes  to  give  all  of  the  data  desired.  There  were 
forty-one  samples  of  seed  procured.  These  represented  twenty-nine 
varieties,  and  were  grown  in  at  least  seven  different  States.  The 
results  of  the  analysis  are  set  forth  in  table  one. 

An  examination  of  these  results  show  that  there  is  a  considerable 
range  in  the  sugar  content  of  the  different  varieties.  The  sugar  con- 
tent, as  manifested  by  these  results,  do  not  show  in  favor  of  any  par- 
ticular latitude.  The  early  varieties  seem,  as  a  rule,  to  have  less  sugar 
than  the  later  varieties,  and  Stowell's  Evergreen,  the  variety  which 
is  recognized  as  the  standard  and  most  used  for  main  crop  and  can- 
ning in  this  State,  averages  the  sweetest,  regardless  of  the  place  where 
grown. 

In  view  of  these  results,  it  would  seem  that  it  was  possible  to 
grow  as  sweet  a  corn  in  this  State  as  in  the  Northern  States,  and, 
again,  these  results  would  seem  to  indicate  that  by  careful  selection 
and  breeding  it  would  be  possible  to  grow  better  and  sweeter  corn 
than  the  average  and  that  it  was  a  profitable  line  of  research  to  pursue. 
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BiABYLANO  AGRICULTURAL  EXPERIMENT  STATION. 


RELATION    BETWEEN    THE    PERCENTAGES    OF    SUGAR    IN    THE    MATURED^ 
DRIED  CORN    (sEED)    AND  GREEN   CORN    (eDIBLE  CONDITION). 

One  of  the  questions  which  arose  was,  is  there  any  relation  be- 
tween the  percentage  of  sugars  in  the  green  and  dried  corn?  Some 
preliminary  work  in  1905  showed  that  a  few  rows  of  kernels  could 
be  removed  from  an  ear  of  com  and  the  remainder  would  mature 
properly.  By  analyzing  this  green  com  and  then  the  dried  corn  a 
comparison  of  the  percentage  of  sugars  in  the  two  stages  of  develop- 
ment could  be  made  and  establish  whether  any  relation  exists  between 
the  two.  Three  lots  of  corn  were  used  for  this.  Lot  205  being  Crosby's 
variety,  206  and  208  the  Stowell's  Evergreen  variety.  The  results  are 
in  tables  3,  4  and  5. 

TABLE  III. 

Shotcing  the  Relation  of  the  Sugar  Content  in  the  Mature  and  Edible  Siceet 
Corn—Cro8hy*8  Variety. 


Breeding  Lot.  No.  205. 

. 

__ 

Green  Corn — Edible  Condition. 

Serial 

Dried  Seed. 

Moisture. 

1               Total  Sugars. 

Number. 

Total  Sugars. 

% 

As  Sampled. 

% 

Calc.  to  Water 
free  basis. 

% 

205-5-1 

4.62 

68.65 

5.16 

16.46 

205-5-2 

4.50 

66.50 

4.37 

13.04 

205-3-5 

4.20 

64.56 

5.59 

15.57 

205-3-3 

4.12 

63.54 

5.24 

14.37 

205-2-1 

4.04 

68.88 

4.51 

14.49 

205-3-2 

3.84 

65.86 

4.18 

12.24 

205-4-4 

3.74 

71.64 

5.43 

19.15 

205-6-3 

3.70 

68.66 

5.12 

16.35 

205-2-3 

3.60 

61.90 

4.65 

12.21 

205-7-2 

3.58 

71.18 

4.76 

16.53 

205-3-1 

3.42 

69.35 

3.82 

12.46 

205-4-2 

3.38 

62.82 

5.03 

13.53 

205-4-1 

3.30 

70.57 

3.57 

12.13 

205-4-5 

3.02 

66.74 

5.37 

16.18 

205-12-2 

2.82 

71.82 

5.83 

4.84 

^.69 

Average 

3,72 

67.51 

15.03 

SWKBT  CORN  INVESTIGATIONS. 
TABLE  IV. 


48 


Showing  the  Relation  of  the  Sugar  Content  in  Mature  and  Edible  Siceet 
Com — StotcelVs  Evergreen  Variety, 

Bbkedinq  Lot  No.  208. 


Dried  Seed. 

Total  Sugars. 
% 

Green  Com— Edible  Condition. 

Serial 

Moisture. 
% 

Total   Sugars. 

Number. 

As  Sampled. 

% 

Calc.  to  Water 
Free  Basis. 

% 

208-3-4 

7.56 

73.92 

3.87 

14.84 

208-5^ 

7.10 

70.68 

3.98 

13.58 

208-7-3 

6.58 

75.10 

3.84 

15.42 

208-5-1 

6.46 

72.56 

3.43 

12.50 

208-7-5 

6.00 

71.90 

3.46 

12.31 

208-8-1 

5.98 

69.79 

8.20 

10.59 

208-W5 

5.90 

70.87 

3.02 

10.37 

208-5-2 

5.60 

70.11 

4.31 

14.42 

208-4-3 

5.54 

71.48 

2.88 

10.10 

208-3-1 

5.48 

73.27 

4.42 

16.54 

208-3-5 

5.44 

72.96 

5.69 

21.04 

208-©.2 

5.16 

71.87 

3.36 

11.94 

208-1-5 

5.02 

74.75 

3.89 

15.41 

208-4-2 

4.98 

75.30 

2.95 

11.94 

208-1-4 

4.98 

71.43 

2.89 

10.12 

208-7-4 

4.96 

75.25 

3.53 

14.26 

208-8-3 

4.94 

72.58 

2.67 

9.74 

208-3-2 

4.94 

70.26 

4.07 

13.69 

208-1-3 

4.86 

73.13 

3.39 

12.62 

208-4-1 

4.84 

72.78 

3.43 

12.60 

208-4-4 

4.75   . 

73.69 

2.65 

10.07 

208-8-4 

4.54 

71.12 

3.61 

12.50 

208-9-5 

4.46 

73.13 

3.20 

11.91 

206-1-2 

4.42 

73.34 

3.73 

13.99 

208-8-5 

4.30 

70.04 

2.45 

8.18 

208-10-3 

4.12 

73.62 

2.81 

10.65 

208-3-3 

4.12 

71.13 

3.80 

13.16 

208-10-2 

4.08 

71.82 

3.07 

10.90 

208-2-1 

4.02 

81.38 

3.69 

19.82 

208-9-3 

3.98 

71.56 

3.32 

11.67 

208-2-2 

3.90 

76.36 

4.16 

17.60 

208^-4 

3.90 

70.48 

3.14 

10.64 

208-4-5 

3.78 

73.18 

3.11 

11.60 

208-9^2 

3.74 

71.34 

3.38 

11.79 

208-9-1 

3.68 

72.88 

3.20 

11.80 

Average 

4.97 

72.43 

3.47 

12.87 
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TABLE  V. 


Shotcing  the  Relation  of  the  Sugar  Content  in  Mature  and  Edible  Sweet 
Com — StotcelVa  Evergreen  Variety. 

Breeding  Lot  No.  206. 


Dried  Seed. 

Green  Corn—Edible  Condition. 

Serial 

Total   Sugars. 

Moisture. 

Number. 

Total  Sugara 
% 

% 

As  Sampled. 
% 

Calc.  to  Water 
Free  Basis. 

200-16-2 

5.44 

73.65 

4.25 

16.13 

200-14-3 

5.22 

68.24 

4.05 

12.75 

206-12-4 

5.08 

74.16     . 

3.43 

13.27 

206-16-3 

5.04 

73.00 

3.57 

13.22 

206-4-5 

4.82 

75.20 

4.56 

18.39 

206-10-1 

4.76 

70.17 

4.22 

14.15 

206-17-2 

4.70 

66.12 

3.75 

11.07 

206-9-3 

4.66 

75.23 

3.50 

14.13 

206-6-3 

4.64 

69.45 

3.46 

11.33 

206-1-3 

4.50 

67.95 

3.61 

11.56 

206-1-2 

4.48 

71.65 

4.02 

14.18 

206-10-2 

4.46 

71.82 

4.04 

14.34 

206-1-5 

4.44 

75.98 

5.24 

21.82 

206-12-5 

4.44 

72.94 

3.52 

13.01 

206-10-4 

4.40 

69.22 

4.51 

14.65 

206-20-3 

4.36 

74.52 

2.54 

9.97 

206-16^ 

4.36 

71.40 

4.53 

15.84 

206-17-5 

4.32 

69.62 

3.65 

12.01 

296-8-1 

4.28 

78.99 

4.07 

19.38 

206-11-3 

4.24 

78.28 

4.45 

20.51 

206-13-1 

4.20 

69.01 

3.28 

10.59 

206-11-4 

4.18 

75.68 

•   3.21 

21.44 

206-12-2 

4.12 

69.74 

3.38 

11.17 

206-20-4 

4.12 

68.50 

3.06 

9.71 

206-2-4 

4.10 

79.63 

3.55 

17.43 

206-16-1 

4.06 

72.64 

4.74 

17.32 

206-14-1 

4.04 

71.8(5 

3.30 

11.73 

206-6-1 

4.04 

67.13 

4.50 

13.69 

206-8-1 

4.02 

68.20 

2.27 

7.14 

206-4-2 

4.02 

74.95 

5.06 

20.20 

206-5-1 

4.02 

75.49 

5.15 

21.02 

206-13-5 

4.02 

70.64 

2.93 

9.98 

206-5-2 

3.98 

73.15 

3.93 

14.64 

206-19-1 

3.96 

70.11 

3.25 

10.87 

206-18-3 

3.94 

69.69 

4.52 

14.92 

206-10-5 

3.92 

74.80 

3.98 

15.79 

206-1-4 

3.90 

77.02 

4.12 

17.93 

206-18-5 

3.90 

72.76 

3.79 

13.91 

206-13-3 

3.90 

69.97 

3.34 

11.13 

206-15-3 

3.90 

71.82 

4.14 

14.70 

206-2-5 

3.86 

67.39 

3.85 

11.80 

206-6-5 

3.84 

71.81 

3.01 

10.68 

206-19-3 

3.82 

62.77 

3.46 

9.29 

206-15-2 

3.80 

72.74 

3.22 

11.81 

206-15-5 

3.76 

78.88 

3.85 

18.23 

SWEET  COHN   INVESTIGATIONS. 
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Dried  Seed. 

Green  Com— Edible  Condition. 

Serial 

Moisture. 

Total  Sugars. 

Number. 

Total  Sugars 

% 

% 

As  Sampled. 

% 

Calc.  to  Water 
Free  Basis. 

% 

206-16-5 

3.76 

66.44 

3.60 

10.73 

206-7-1 

S.dQ 

72.32 

3.83 

13.84 

206-6-2 

3.64 

65.82 

3.90 

11.41 

206-2-5 

3.62 

67.39 

3.85 

11.80 

206-18-2 

3.54 

70.20 

3.54 

11.88 

206-9-5 

3.54 

75.98 

4.57 

19.03 

206-8-2 

3.54 

77.44 

2.67 

11.83 

206-18-1 

3.48 

79.48 

4.15 

20.24 

206-7-3 

3.42 

68.59 

3.38 

10.76 

206-19-4 

3.40 

73.01 

2.64 

9.78 

206-19-2 

3.22 

69.90 

3.51 

11.66 

206-4-4 

3.20 

71.50 

3.65 

12.81 

206-7-5 

3.20 

76.22 

2.65 

11.13 

206-6-3 

3.00 

69.45 

3.46 

11.33 

206-8-4 

2.88 

72.96 

3.38 

12.50 

206-13-4 

2.66 

69.84 

6.55 

21.72 

206-8-3 

2.44 

75.06 

2.62 

10.50 

Average 

4.04 

72.03 

3.80 

13.89 

An  examination  of  the  above  tables  show  no  correllation  between 
the  sugars  of  the  corn  in  the  two  stages  mentioned;  therefore,  in 
breeding  for  high  sugar  content,  it  will  be  necessary  to  make  the  selec- 
tion when  the  com  is  in  the  green,  edible  or  canning  stage  of  ripeness. 


AVAILABLE   METHODS  FOR  BREEDING   SWEET   CORN. 
PHYSICAL  APPEARANCE. 


SELECTING   SEED   BY 


A  careful  canvass  of  the  seedsmen  developed  the  fact  that  they 
practice  several  ways  of  selecting  corn  that  "is  the  sweetest;"  and  an 
examination  was  made  of  the  ears  selected  by  the  two  methods  most 
commonly  used. 

First,  ears  were  selected  for  their  sweetness  according  to  the  color 
of  the  kernel.  An  ear  whose  kernels  were  of  a  deep  amber  color  and 
more  or  less  transparent  is  supposed  to  be  much  sweeter  than  one  in 
which  the  kernels  were  opaque  and  were  white. 

Second,  kernels  having  a  fine  wrinkle  are  supposed  to  be  sweeter 
than  those  with  a  coarse  wrinkle.  Mr.  W.  W.  Tracy,  Sr.,  of  the  United 
States  Department  of  Agriculture,  kindly  furnished  the  com  and  as- 
sisted ill  picking  our  ears  of  the  above  types  and  physical  characteristics, 
and  analyses  were  made  of  them,  which  arc  tabulated  below. 
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PHYSICAL  APPEARANCE  OF  CORN  AS  AN  INDEX  TO  SUGAR  CONTENT. 

TABLE  VI. 
The  Relation  of  the  Sugar  Content  of  Corn  to  the  Color  of  the  Kernel, 


Deep  Amber  Color. 

Whitish  Color. 

%  of  Sugar. 

%  of  Sugar. 

6.14 

5.28 

5.34 

4.58 

4.34 

4.48 

4.32 

4.48 

4.28 

4.44 

4.20 

4.38 

4.00 

4.34 

3.92 

4.32 

3.42 

3.86 

.  * . . 

3.58 

Average...  4. 44 


Average...  4. 37 


The  average  percentage  of  sugars  for  each  lot  of  corn  are  very 
near  the  same,  indeed  so  nearly  alike  as  to  prevent  any  possibility  of 
one's  being  able  to  select  ears  of  corn  of  a  high  or  low  sugar  content 
by  this  means. 


WRINKLED  APPEARANCE. 

By  means  of  the  wrinkled  appearance  of  the  kernels  two  lots  were 
selected  with  a  fine  wrinkle  and  two  with  a  coarse  wrinkle.  A  sample 
was  taken  from  each  of  the  individual  ears  and  separate  analyses  made. 

TABLE  VII. 

Showing  the  Relation  of  the  Wrinkling  of  Corn  to  Its  Sugar  Content, 


Ears  Having  Fine 

Ears  Having  Coarse 

Wrinkled  Kernels. 

Wrinkled  Kernels. 

Lot  No.  1. 

Lot  No.  1. 

5.28% 

•   5.48%* 

4.58% 

4.28% 

4.48% 

4.00% 

4.34% 

3.92% 

4.32% 

3.42% 

Average...  4. 60% 

Average...  3. 90% 

♦Omitted  from  average. 

Lot  No.  2. 

Lot  No.  2 

6.14% 

4.44% 

5.34% 

4.38% 

4.34% 

4.26% 

4.32% 

3.86% 

4.20% 

3.58% 

Average...  4. 87% 

Average...  4. 10% 

SWEET  CORN  INVESTIGATIONS.  47 

Here  an  apparent  relation  exist  between  the  wrinkle  of  the  kernel 
and  the  percentage  of  sugars. 

The  lowest  percentage  of  sugar  in  the  fine  wrinkled  kernels,  is 
above  the  average  percentage  in  the  coarse  wrinkled  and  the  highest 
percentage  of  sugars  in  the  individual  ears  having  a  coarse  wrinkle 
is  much  less  than  the  average  in  the  fine  wrinkled  ones. 

THE  BREEDING  OF  SWEET  CORN. 

Sweet  com  is  grown  in  Maryland  for  two  distinct  purposes. 

First,  for  canning. 

Second,  for  the  market  garden  trade. 

FOR  CANNING  PURPOSES. 

The  varieties  best  suited  to  the  canners'  needs  are  Stowell's  Ever- 
green and  Country  Gentleman,  or  Shoepeg.  These  two  varieties  seem 
to  be  more  generally  in  demand,  yet  several  men  engaged  very  exten- 
sively in  the  packing  industry  have  developed  varieties  suited  to  their 
needs — ^by  years  of  selecting  Lnd  growing  their  own  seed. 

The  Stowcirs  Evergreen  gives  a  larger  yield  per  acre  and  packs 
more  cases  per  ton  than  most  varieties.  It  usually  commands  about 
two  dollars  less  per  ton  in  price  than  the  Country  Gentleman.  The 
latter  variety  gives  a  more  desirable  canned  product  and  brings  more 
money  per  case. 

VARIETIES  USED  IN   SWEET   CORN   BREEDING  EXPERIMENTS. 

In  Starting  the  breeding  work  a  quantity  of  each  of  the  above 
varieties  was  purchased  from  Everett  B.  Qark,  Milford,  Conn.,  in  the 
Spring  of  1905.  Three  plots  of  each  variety  were  planted — two  in 
Caroline  county,  two  in  Harford  county  and  two  at  the  Experiment 
Station.  The  ear  to  row  method  was  used.  A  sample  was  taken  from 
each  ear  and  the  sugars,  protein  and  fat  determined.  At  the  end  of 
the  season  the  rows  were  harvested  separately  and  an  ear  conforming 
to  the  t3rpe  desired  was  selected  from  each  row,  and  sugars,  protein  and 
fat  determined  in  these  samples. 

By  means  of  these  results  a  comparison  of  the  composition  of  the 
parent  and  progeny  can  be  made,  and  the  influence  exerted  upon  the 
com  by  growing  it  in  Maryland  can  be  noticed. 

The  results  are  given  in  the  following  Table  VIII.  The  analysis 
of  the  parent  ear  and  its  progeny  are  placed  one  below  the  other  alter- 
nately. 
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TABLE  VIII. 


Showing  Composition  of  Sweet  Com,  Caroline  County  Breeding  Plot. 
Grown  by  P.  P.  Roe,  Greensboro,  Md.,  1905 — ^Variety:     Stowell's  Evergreen. 


Laboratory 
Number 

Number 
of  Row 

Total 
Sugars 

7.86% 

Protein 

• 

Fat 

Progeny 

..640 
.241" 
.641 

1 

7.67 

Parent 

22 
2 

6.01% 
4.90% 
5.24% 

9.83 

7.75 

Progeny 

10.44 

7.76 

Parent 

.245 

26 

10.89 

9.70 

Progeny 

.642 

3 

4.94% 

8.34 

7.16 

Parent 

.240 
.643 

21 

3.96% 

9.30 

7.40 

Progeny  

4 

5.72% 

7.99 

7.60 

Parent 

.232 

13 

5.64% 
4.90% 

11.06 

7.88 

Progeny 

.644 

5 

8.78 

7.75 

Parent 

.251 

;645 

.240 

"."646 

32 

3.21% 

10.79 

8.34 

Progeny  

6 

5.26% 

8.16 

8.07 

Parent 

21 

3.95% 

9.30 

7.40 

Progeny  

7 

5.14% 

8.25 

7.41 

Parent 

.248 

28 

4.00% 
5.767o 

10.44 

8.76 

Progeny  

.647 
.240 
.648 
.242 
.649' 
.230 

8 

8.16 

7.23 

Parent 

21 
9 

3.95% 
4.84% 
5.75% 

9.30 

7.40 

Progeny  

8.34 

7.04 

Parent 

23 

10.09 

7.87 

Progeny 

10 

4.74% 
5.57% 

8.86 

7.63 

Parent 

11 

11.23 

8.56 

Progeny  

.650 
.240 

11 
21 

4.96% 
3.95% 

8.60 

7.02 

Parent 

9.30 

7.40 

Progeny  

.651 
.244 

12 

6.12% 
4.06% 
4.86%        1 

9.04 

6.62 

Parent 

25 

11.41 

8.14 

Progeny 

.652 
.242 

13           1 

8.78 

7.65 

Parent 

23 

4.75% 

10.09 

7.87 

Progeny  

.553 

14 

5.62% 

9.13 

6.98 

Parent 

.238 
.654 
.233 

19 

4.45%      ■ 

10.71 

8.17 

Progeny  

15 
14 

4.90% 

9.83 

7.03 

Parent 

5.30% 

9.92 

7.68 

Progeny 

.655 

16 

4.76% 

8.95 

8.02 

Parent 

.231 

12 

5.287o 

10.18 

8.06 

Progeny 

.656 
.240 
.657 
.223 

17 

4.14% 

10.53 

7.45 

Parent 

21 

3.95% 

9.30 

7.40 

Pregeny 

18    ' 

5.92% 

6.32 

7.46 

Parent 

4 

5.30% 

9.21 

8.S9 

Progeny 

.658 
.240=- 

19 

4.82% 

9.13 

9.02 

Parent 

21 

3.95% 

9.30 

7,40 

Progeny  

.659 

20 

5.00% 

9.04 

7.46 

Parent 

.244 

25 

4.00% 

11.41 

8.14 
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Laboratory 
Number 

Number 
of  Row 

Total 
Sugars 

Protein 

Fat 

Progeny 

.660  1 
.223  1 
.661  f 
.'244  1 
.'662  1 
..2221 

21 

4.60% 

8.07 

7.09 

Parent 

4 

5.30% 

9.21 

8.39 

Progeny 

22 

6.32% 

5.35 

7.30 

Parent 

23 

4.05% 

11.41 

8.14 

Progeny 

23 

6.08% 

8.61 

7.29 

Parent  

3 

4.69% 

11.50 

8.97 

Progeny 

.664  1 
..226  1 
..6651 

25 

4.10% 

11.60 

8.97 

Parent 

7 

5.50% 

9.66 

8.36 

Progeny 

26 

4.52% 

1         8.42 

7.54 

Parent 

..235  1 
..666  1 

16 

6.75%) 

1         9.56 

8.20 

Progeny  .: 

27 

4.60% 

!        10.27 

8.05 

Parent  

..230  1 
. .667  1 

11 

5.57% 

1        11.23 

8.56 

Progeny 

28 

4.62% 

8.34 

8.27 

Parent 

..247  1 
..668  1 

28 

4.50% 

10.09 

7.88 

Progeny 

29 

4.40% 

7.46 

8.04 

Parent 

..245  1 
.:669  1 
..240 
. .670] 
..227 
.:67l 
.  .240 
..672 
..244 

26 

6.24% 

10.88 

9.70 

Progeny 

30 

4.08% 

1 

7.38 

Parent 

21 

3.95% 

9.30 

7.40 

Progeny 

31 

4  08% 

9.30 

1           8.12 

Parent 

8 

4.64% 

9.13 

9.70 

Progeny 

32 

5.16% 

9.13 

7.97 

Parent 

21 
33 

3.96% 

9.30 

7.40 

Progeny 

6.00% 

9.74 

8.71 

Parent 

25 

4.06% 

11.41 

8.14 

Progeny 

..673 

..248 
.674 

34 

1       5.08% 

7.63 

1           8.39 

Parent 

29 

1        4.00% 

10.44 

1           8.76 

Progeny  

35 

J        4.12% 

J2.02 

1           7.65 

Parent 

..251 

32 

1        3.21% 

10.79 

1           8.34 

Progeny  

..676 
..240 
.^676 
..230 
..677 
..240 

36 

1        6.22% 

1         9.39 

1           7.40 

Parent 

21 

1       3.95% 

1         9.30 

7.40 

Progeny 

37 

1        6.20%  • 

1         9.83 

7.45 

Parent 

11 

1       5.67% 

11.23 

8.56 

Progeny 

38 

1       4.80% 

9.83 

7.82 

Parent 

21 

3.96% 

9.30 

7.40 

Progeny 

..678 
..243 

39 

4.84% 

7.81 

7.87 

Parent 

24 

4.16% 

1        10.62 

1            7.93 

Progeny 

..679 
..225 

40 

4.34% 

1         9.83 

1           7.69 

Parent 

6 

4.3h% 
5  03% 

1        11.58 

8.83 

Average  of  proj 

feny 
snt 

1         8.88 

7.67 

Averaire  of  pare 

4  67% 

1        10  22 

8  12 

The  figures  which  are  marked  "Progeny"  correspond  to  the 
com  to  be  planted  in  1906  and  which  was  grown  from  the  corn  corre- 
sponding to  the  figures  marked  "Parent,"  the  latter  being  planted  in 

1905. 
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An  examination  of  the  above  table  shows  the  sugar  content  in 
the  progeny  to  be  higher  than  it  is  in  the  parent.  Attention  is  called 
to  the  fact  that  no  attempt  was  made  to  secure  the  ears  having  the 
highest  percentage  of  sugars  from  each  row,  simply  one  ear  from  each 
row  being  selected,  and  that,  the  one  conforming  more  nearly  to  the 
type  of  corn  desired.  In  the  protein  the  reverse  is  true ;  in  nearly  every 
instance  the  parent  has  a  higher  per  cent,  than  the  progeny,  and  this 
is  also  true  regarding  the  percentage  of  fat. 

In  the  above  work  no  attempt  was  made  to  select  ears  having  a 
high  sugar  content,  and  yet  in  the  greater  number  of  cases  the  progeny 
has  the  higher  percentage  of  sugar.  In  the  next  breeding  plot.  Table 
IX,  two  and  three  ears  were  selected  from  each  row  and  a  sample  taken 
from  each  and  the  sugars  determined.  Out  of  eleven  rows  from  which 
ears  were  selected  for  the  1906  breeding  plot  eight  contained  ears 
higher  in  sugar  content  than  the  parent  ears,  and  from  no  row  were 
more  than  three  ears  analyzed.  Attention  is  called  to  the  fact  that  the 
parent  ears,  whose  sugar  content  was  the  highest,  produced  progenies 
with  a  higher  percentage  of  sugar  than  any  of  the  other  ears  and  higher 
than  the  highest  of  their  parent.  Note  ear  No.  152,  whose  sugar  con- 
tent was  6.76  per  cent,  and  whose  progenies  contained  6.98  per  cent, 
and  7.52  per  cent.  These  ears  were  selected  one  from  the  center  of  the 
row  and  one  from  near  each  end.  It  may  be  said  these  are  the  best 
rows  which  have  been  picked.  Yes,  and  this  is  the  idea  of  the  ear  to 
row  plot :  to  pick  out  the  best  ears  for  perpetuation  or  breeding.  This 
ear  No.  152  also  serves  another  purpose,  in  that  it  shows  the  ability  of 
one  ear  over  some  others  to  transmit  its  qualities. 

This  ear,  raised  in  Connecticut  and  having  the  highest  percentage 
of  sugar  of  any  of  the  150  ears  purchased,  and  after  planting  in  Mary- 
land produced  corn  still  higher  in  sugar,  showed  quite  evidently  a 
hereditary  tendence  rather  than  being  an  accident. 

Attention  is  called  to  the  manner  in  which  the  ears  were  selected — 
one  from  the  center  of  the  row  and  one  from  near  each  end.  Then  the 
fact  of  its  being  a  real  difference,  and  not  the  result  of  any  advantage 
it  had  received  in  drainage,  sunlight  or  plant  food,  but  to  heredity. 

Following  is  a  table  showing  the  results  of  these  analyses : 
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TABLE  IX. 

Shotoing  the  Relative  Sugar  Content  in  Parent  and  Progeny — StowelVs  Ever- 
green Variety. 

Sweet  Cobk  Bseedino  Tests. 


Parent  Ear 

. 

Progeny 

Serial  No. 

Total 
Sugars 

% 

Serial  No. 

Total 
Sugars 

% 

142 

5.80 

(   842 
(   843 

6.02 

6.22 

143 

5.20 

i   844 
(   845 

4.10 

4.12 

150 

5.88 

(   856 
(   857 

6.30 

5.42 

151 

6.44 

j   858 
]   859 

6.78 

6.24 

152 

6.76 

(   860 
\   861 
I   862 

6.98 
5  04 

7.52 

153 

6.00 

(   863 
/   864 

4.26 

5.76 

154 

4.96 

(   865 
\   866 
(   867 

5.56 
5  36 

4.34 

155 

4.62 

(   868 

•    869 
870 

3.92 
4  38 

3.82 

162 

5.02 

i   888 
1    889 

5.28 

6.32 

172 

4.12 

j   910 
I   911 

4.74 

4.84 

177 

5.18 

(•916 

1    917 

5.34 

5.40 

Average . . . 

5.42 

5.36 

04 


MARYLAND  AQRICULTCBAL  EXPBBIMBNT  STATION. 

Row  ko.  9. 

(Parent  ear,  sugars  in  the  dried  com,  5.76^^.) 


Moisture. 

% 

Total  Sugars. 

No.  of 
Bar. 

As  Sampled. 
% 

Calc.  to  Water  Free 
Basis.    % 

1 
2 
3 

4 
5 

72.88 
71.84 
71.56 
69.46 
73.13 

8.20 
8.38 
3.32 
3.55 
3.20 

3.33 

11.80 
11.79 
11.67 
11.62 
11.91 

Average 

71.67 

11.75 

1 

2 
3 

4 

Average. . 


Row  No.  10. 
(Parent  ear,  sugara  in  the  dried  com,  6.66%) 


76.12 
71.82 
73.62 
73.04 

73.65 


2.33 
3.07 
2.81 
8.20 


2.85 

Average  of  Entire  Breeding  Lot 
73.25  I  3.43 


9.76 
10.90 
10.65 
11.87 

10.82 


12.82 


This  IS  the  second  season  this  corn  has  been  grown  in  Maryland, 
which  may  account  for  the  apparent  constancy  in  some  of  its  individual 
ears  transmitting  a  high  percentage  of  sugars. 

The  parent  cars  of  Breeding  Lot  No.  208— Stowell's  Evergreen- 
were  selected  because  of  their  high  sugar  content,  every  one  of  which 
contained  over  5.56  per  cent,  of  sugar,  and  even  as  high  a  percentage  as 
7.52  per  cent,  was  found  (these  being  determined  in  the  matured  dried 
com  ("seed") .  Yet  the  average  percentage  of  sugar  found  in  the  green 
corn  of  this  breeding  lot  was  less  than  the  average  for  Lot  No.  206, 
which  did  not  contain  an  ear  having  over  5  per  cent,  of  sugars.  This  is 
more  evidence  of  the  fact  that  no  relation  exists  between  the  percentage 
of  sugars  in  the  green  and  dried  corn. 

The  maximum  percentage  of  sugars  found  in  any  ear  of  this  lot 
IS  21.04,  the  minimum  9.68,  and  12.82  for  the  average. 

A  comparison  of  the  rows  reveals  the  fact  that  while  the  average 
percentage  of  sugars  in  rows  i,  2,  3,  5,  7  are  above  the  average  found 
in  rows  6,  8,  9  and  10,  and  even  the  ears  with  the  highest  percentage  of 
sugars  in  rows  6,  8,  9,  10  is  not  as  great  as  the  average  for  rows  i,  «, 
3,  S,  7 ;  and  the  ears  having  the  lowest  percentages  of  sugars  in  rows 
2  and  3  have  a  greater  percentage  than  the  highest  in  rows  4,  6,  8,  9, 
10.  This  IS  very  important  in  breeding,  for  the  parent  ear  must  have 
transmitted  this  tendency  to  produce  high  percentages  of  sugars  and, 
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furthermore,  it  would  allow  of  sheeting  ears  other  than  ones  analyzed 
from  these  rows  (2  and  3,  whos^  ears  have  such  a  high  sugar  content) 
with  some  certainty  of  obtaining  progenies  with  high  amounts  ot 
sugars. 


< 

T4BLE  XI. 

8tOK€^8  Evergreen. 

Breed^^o  Lot  No.  206. 

f  ow  No.  1. 

No.  of 
Ear. 

Moisture. 
% 

Total 

Sugars. 

In  Green  Ck)m. 
% 

Calc.  to  Water  Free 
Basis.    % 

1 
2 
3 
4 
5 
Average 

66.36 
71.65 
67.95 
77.02 
75.98 
71.79 

3.20               , 

4.02 

3.61 

4.12 

5.24 

4.04 

9.51 
14.18 
11.56 
17.93 
21.98 
14.82 

Row  No.  2. 

1 
2 
3 
4 
5 
Average 

79.90 

74.02 

73.26 

79.61  • 

67.^ 

74.j|4 

4.46 
2.19 
2.65 
3.55 
3.85 
3.34 

22.19 
8.43 
9.91 
17.43 
11.80 
18.27 

Row  No.  3. 

1 
2 
3 
4 
Average. . . . 

74.58 
70.82 
h.26 
74.01 
72.67 

3.45 
4.03 
4.79 
3.83 
4.02 

13.57 
12.81 
16.68 
14.74 
14.71 

Row  No.  4. 

1 
2 
3 
4 
5 
Average. , . . 

66.75 
74.95 
72.48 
71.50 
75.20 
72.14 

4.78 
5.06 
5.19 
3.65 
4.56 
4.65 

14.30 
20.20 
18.87 
12.81 
18.39 
16.69 

Row  No.  5. 

3 
4 

Average 

75.49 
73.15 
77.58 
73.32 
73.68 
74.64 

5.15 
3.93 
3.43 
3.31 
3.73 
3.92 

21.02 
14.64 
15.31 
12.59 
14.18 
15.46 
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MABYLAND  AGRICULTURAL  EXPERIMENT  STATION. 
Row  No.  6. 


No.  of 
Ear. 

Moisture. 

% 

Total  Sugars. 

In  Green  Com. 

% 

Calc.  to  Water  Free 
Basis.    ^ 

1 
2 
3 
4 
Average 

67.13 
65.82 
69.45 
71.81 
68.55    • 

4.50 
3.90 
3.46 
3.01 
3.72 

13.69  ^ 

11.41 

11.33 

10.68 

11.83 

Row 

No.  7. 

1 
2 
3 
4 
5 
Average 

72.32 
72.28 
68.59 
69.30 
76.22 
72.14 

3.83 
3.34 
3.38 
4.37 
2.65 
3.15 

Row  No.  8. 

1 
2 
3 
4 
5 
Average 

68.20 
77.44 
75.06 
72.96 
76.99 
74.13 

2.27 
2.67 
2.62 
3.38 
3.25 
2.84 

Row  No.  9. 

1 
2 
3 
4 
5 
Average 

70.98 
71.71 
75.23 
73.88 
75.98 
73.55 

2.64 
4.75 
3.50 
4.12 
4.57 
3.92 

I 

low. 

No.  10. 

1 
2 
3 
4 
5 
Average 

70.17 
71.82 
69.99 
69.22 
74.80 
71.20 

4.22 
4.04 
3,75 
4.51 
3.98 
4.10 

1 

[low 

No.  11. 

1 
2 
3 
4 
5 
Average 

71.75 
70.82 
78.28 
75.68 
75.80 
74.46 

3.65 
4.53 
4.45 
5.21 
3.10 
4.17 

I 

low  No.  12. 

2 
3 
4 
5 
Average 

69.74 
74.85 
74.16 
72.94 
72.92 

3.38 
3.61 
3.43 
3.52 
3.48 

13.84 
12.99 
10.76 
14.23 
U.13 
12.60 


7.14 
11.82 
10.50 
12.50 
14.13 
10.98 


9.10 
16.79 
14.13 
15.77 
19.03 
14.82 


14.15 
14.34 
12.50 
14.65 
15.79 
14.24 


12.60 
15.52 
20.51 
21.44 
12.81 
16.33 


11.17 
14.35 
13.27 
13.01 
12.85 
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Row 

No 

13. 



L- 

Total  Sugars. 

No.  of 

Moisture: 



Ear. 

% 

1      In  Green  Com. 

1  Calc.  to  Water  Fr€ 



% 
3.28 

j            Basis.    % 

1 

69.02 

~*           10.59 

2 

65.00 

2.83 

8.09 

3 

69.07 

3.34 

11.13 

4 

69.84 

6.55 

21.72 

5 

70.64 

2.93 

9.98 

Average 

68.89 

3.78 

12.15 

Row. 

No 

14. 

1 

•       71.86 

3.30 

11.73 

2 

72.00 

3.34 

1.1.93      .. 

8 

68.24 

4.05 

12.75    •' 

4 

72.82 

3.36  : 

12.30     ' 

r> 

74.97 

3.89    . 

15.64, 

Average. . . . 

71.98 

1 

3.59:. 

12.81      '      . 

Row 

No 

15. 

/ 

72.74 

3.22 

11.81 

71.82 

4.14 

14.70 

74.63 

5.32 

20.97 

78.88 

3.85 

18.23 

Average 

74.51 

4.13 

16.20 

Row 

No. 

10. 

1 

72.64 

4.74 

17.32 

2 

73.65 
73.00 

4.25 
3.57 

16.13 
13.22 

4 

71.40 

4.53 

15.84 

5 

66.44 

3.00 

10.73 

Average 

71.43 

4.14 

14.49  • 

Row 

No 

17. 

2 

66.12 

' 

3.75 

11.07 

4    . 

71.21 

3.39 

11.77 

."i 

69.62 

3.65 

12.01 

Average 

68.98 

3.00 

11.80 

Row 

No. 

18. 

1 

78.09 

4.07 

19.38 

2 

70.20 

3.54 

11.88 

3  ' 

'09.69 

4.52 

14.92 

4 

79.48 

4.15 

20.24 

5 

72.70 

3.79 

13.91 

Average 

74.22 

4.01 

15.55 

Row 

No 

19. 

1    • 

70.11 

3.2r> 

10.87 

2 

09.90 

3.51 

n.m 

.3 

02.77 

3.40 

9.29 

4 

73.01 

2.04 

9.78 

5 

72.98 

■      • 

2.45 

9.00 

Average 

09.75 

• 

3.00 

10.12 
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MARYLAND  AORICULTUBAL  BXPBBIMBNT  STATION. 
Row  No.  20. 


No.  of 
Ear. 


1 
2 

3 
4 
Avenipo. 


Moistare. 

% 


73.89 
76.02 
74.52 
68.50 
73.23 


Total  Sugars. 


In  Green  Com. 


Calc.  to  Water  Free 
Basis.    % 


3.59 
4.42 
2.54 
3.06 
3.40 


Average  of  Entire  Breeding  Lot  (No.  206) : 
I  72.80  I  S.Ti  I 


13.76 

18.43 

9.97 

9.71 

12.70 


1^.61 


The  parent  ears  of  this  breeding  lot  were  furnished  by  the  Bureau 
of  Plant  Industry,  United  States  Department  of  Agriculture,  and  had 
been  grown  in  the  western  part  of  New  York  for  several  seasons. 
While  the  average  of  several  rows  shows  a  high  percentage  of  sugars, 
some  ears  have  fallen  low  in  these  rows  and  do  not  appear  to  be  as 
constant  in  transmitting  a  high  sugar  content  as  I^t  No.  208. 


TABLE  XII. 

V 

Crosby's  Variety, 

-  . ; 

^      Breeding  Lot  No.  205. 

r 

Row  No.  2. 

Sugars. 

No.  of 
Bar. 

Moisture. 

% 

Total 

In  Green  Com.       j    Calc.  to  Water  Free 

% 

BaBia    % 

1 
2 
3 
4 
Average 

68.88 
63.20 
61.90 
72.40 
66.59 

4,51 
4.14 
4.65 
5.59 
4.»72 

14.49 
11.26 
12.21 
20.26 
14.15 

Row  No.  3. 

1 
2 
3 
4 
5 
Average 

69.36 
65.86 
63.54 
70.01 
64.56 
66.67 

3.82 
4.18 
5.24 
4.21 
5.59 
4.61 

12.46 
12.24 
14.37 
14.06 
15.57 
13.83 

Row  No.  4. 

1 
2 
3 
4 
5 
Average 

70.57 
62.82 
60.88 
71.64 
66.74 
66.53 

3.57 
5.03 
4.61 
5.43 
5.37 
4.80 

12.13 
13.63 
11.79 
19.15 
16.18 
14.34 
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Row  No.  5. 

No.  of 
Ear. 

Moistare. 

Total  Sugars. 

In  Gre«ii  Com. 

% 

Calc.  to  Water  Free 
Basis.    % 

1 

2 

Average 

68.65 
66.60 
66.57 

5.16 
4.37 
4.76 

16.46 
13.04 
14.23 

] 

Row  No.  6. 

1 

2 

3 

Average 

81.35 
68.66 
76.50 
75.50 

6.05 
5.12 
6.41 
5.8(S 

32.44 
16.35 
27.28 
23.92 

Row  No.  7. 

1 

2 

Average 

66.60 
71,18 
68.89 

4.20 
4.76 
4.48 

12.58 
16.53 
14.40 

Row  No.  8. 

1 
2 

3       • 
Average 

77.38 
74.09 
70.57 
74.01 

5.64                                  24.96 
5.80                                 22.48 
5.69                                 19.35 
5.71                i                 21.97            ^ 

Kow  No.  9. 

1 

2 

Average 

77.06 
82.80 
79.93 

5.90 
4.46 
5.18 

25.77 
25.03 
25.81 

1 

Elow  No.  12. 

1 

2 

Average 

71.82 
66.50 
69.16 

5.83 
6.08 
5.95 

1                 20.69 
18.15 
19.42 

Average  of  Kutire  Bi*eeding  Lot  (No.  205)  : 
70.43  I  5.12  I 


17.32 


The  Crosby's  variety  is  much  sweeter  than  the  Stowell's.  There 
is  a  great  variation  in  the  percentage  of  sugars  in  the  individual  ears, 
but  no  more  than  the  Stowell's  variety  shows.  The  ears  from  rows 
No.  8  and  g  are  very  interesting  and  will  be  planted  in  a  plot  to  them- 
selves next  season. 


UPPER  vs.   LOWER  EvVR  FOR  SUGAR  CONTENT. 

During  the  season  of  1906  it  was  thought  desirable  to  make  deter- 
minations of  the  percentage  of  sugars  in  the  upper  and  lower  ears 
from  the  same  stalk  to  show  whether  any  advantage  would  be  derived 
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by  selecting  either  the  upper  or  lower  ear  for  seed.  Below  is  tabulated 
the  results  of  seventeen  such  'determinations,  the  ears  from  the  same 
stalk  being  placed  beside  each  other. 

TABLE  XIII. 
Comparing  the  Sugar  Content  of  the  Upper  and  Lower  Ears. 


Upper  Ear 

Lower  Ear 

Serial 

Moisture 

Total  Sugars 

Serial 

Moisture 

Total  Sugars 

Number 

% 

Calc.  to  water 

Number 

% 

Calc.  to  water 

73.26 

free  basis  % 
9.91 

206-2-2 

74.02 

free  basis  ^7( 

206-2^ 

8.43 

206-8-5 

1        74.01 

14.74 

206-3-4 

71.26 

16.68 

206-4-4 

71.50 

12.81 

206-4-3 

72.48 

18.87 

206-6-4 

78.32 

12.59 

206-5-3 

77.68 

15.31 

206-6-2 

65.82 

11.41 

206-6-1 

67.13 

13.69 

206-7-2 

74.28 

12.99 

206-7-1 

72.32 

13.84 

206-7-4 

69. 3n 

14.23 

206-7-3 

68.59 

10.76 

206-8-1 

68.20 

7.14 

206-8-1 

77.44 

11.83 

206-8-4 

72.96 

12.50 

206-8-3 

75.06 

10.50 

206-9-4 

73.88 

15.77 

206-9-3 

76.23 

14.13 

206-10-2 

71.82 

14.34 

206-10-1 

70.17 

14.15 

206-10-4 

69.22 

14.65 

206-10-8 

69.99 

12.60 

206-11-2 

70.82 

15.52 

206-11-1 

71.75 

•   12.60 

206-11-4 

75.68 

21.44 

206-11-5 

75.80 

12.81 

206-12-5 

72.94 

13.01 

206-12-4 

74.16 

13.27 

206-18-3 

69.97 

11.13 

206-13-2 

65.00 

8.09 

206-14-1 

71.86 

11.73 

206-14-2 

72.00 

11.93 

Average 

7i.70 

13.29 

Average 

72.35 

12.90 

Looking  at  the  averages  for  the  two,  it  will  be  noted  that  there  is 
scarcely  any  difference  in  them,  13.29  per  cent,  being  the  average  for 
the  upper  ear  and  12.90  per  cent,  for  the  lower  ear.  No  advantage 
would  be  gained  in  selecting  the  upper  or  the  lower  ear,  provided  they 
were  of  equal  development,  maturity  and  vitality.  A  point  of  interest 
in  the  above  set  of  results  is  the  close  agreement  of  the  moisture 
content  of  the  two  ears  from  the  same  stalk.  Taking  the  first  upper 
ear  to  show  a  low  percentage  of  moisture  (65.82  per  cent),  it  is  found 
that  the  corresponding  lower  ear  has  also  a  low  moisture  content 
(67.13  per  cent).  This  is  found  to  hold  true  in  the  majority  of  cases. 
This  would  seem  to  indicate  that  the  stalk  controlled  to  a  greater  or 
less  degree  the  amount  of  moisture  taken  up  by  the  ears. 


POINTS  TO  RK  OBSERVRD  IN   SF.LECTTXG  SRED  CORN. 

In  selecting  seed  corn  attention  must  be  given  to  the  habits  of 
the  growth  of  the  plant,  in  addition  to  the  sugar  content  of  the  ear. 
See  that  the  ear  which  is  used  for  breeding  has  vitality  and  give  a 
good  stand  of  strong,  vigorous  stalks.     Select  seed  from  those  stalks 
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that  are  either  free  from  suckers  or  show  little  inclination  to  sucker. 
Usually  it  will  be  well  to  select  seed  from  those  stalks  which  give 
two  good  ears.  Select  ears  that  have  white  silk  rather  than  pink  or 
colored,  as  the  white  silked  ears  will  usually  have  whiter  kernels, 
which  will  look  better  in  the  can,  and  then  the  white  silk,  if  any  should 
escape  the  cleaner  and  get  into  the  can,  will  not  get  dark  in  processing 
and  show  up  as  badly  as  the  pink  and  colored  silks. 

Select  typical  ears  of  the  variety  or  strains  you  are  growing.  Select 
ears  with  small  cobs.  Also  select  ears  with  white  cobs,  as  the  kernels 
from  white  cobs  are  whiter  than  from  colored  cobs.  For  suggestions 
as  to  harvesting  and  curing  see  Bulletin  No.  96. 

'  EFFECT  OF  STORAGE  AT  VARIOUS  TEMPERATURES. 

It  is  well  known  that  sweet  com  soon  loses  its  sweet  taste,  becom- 
ing flat  and  insipid  upon  standing.  A  series  of  investigations  were 
undertaken  to  show  the  change  in  percentage  of  sugars  the  corh 
undergoes  and  what  effect  storing  in  the  refrigerator  would  have. 

Three  lots  of  corn  were  used,  two  of  Stowell's  Evergreen  and  one 
of  Country  Gentleman.  About  fifty  ears,  all  in  about  the  same  state  of 
ripeness,  were  pulled.  The  sugars  determined  in  a  number  of  ears  at 
once  and  the  remainder  stored;  one-half  at  room  temperature  and  the 
remaining  hatf  in  the  refrigerator.  One-third  were  stored  in  the  husk ; 
one-third  were  husked,  and  the  remainder  were  husked  and  wrapped 
in  oiled  paper. 

Ears  were  taken  from  each  lot  at  the  end  of  24,  48,  72,  96,  112 
and  120  hour  periods,  and  the  moisture  and  total  sugars  determined. 

These  results  are  tabulated  below. 


TABLE  XIV. 

Stowell's  Evergreen  No.  1 

Sample  palled  and  sugars  determined  at  once 


Moisture 
78.03 
76.84 


Total  Sugars 
4.69 
4.74 


TABLE  XV. 
Stowell's  Evergreen  No.  1. 
Unhusked  room  temperature  25°  C. 


Serial 
Number 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

---—-_.-   - 

Iir  ^reen 
Corn,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

504 
505 
518 
519 
542 

24 
24 

48 
48 
96 

77.80 
63.68 
75.77 
71.26 
69.05 

8.06 
3.81 
2.31 
1.85 
1.92 

Good  condition. 

Tasted  flat. 
««       i< 

Kernels  looked  wrink- 
led.    Tasted    flat   and 
sour. 
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TABLE  XVI. 
Unkusked—  Stored  in  Refrif^erator,'^ 


Serial 

No.  Hrs. 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  cn^een 
Com,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

510 

24 

77.94 

2.80 

Tasted  flat. 

611 

24 

79.63 

3.22 

<i       << 

624 

48 

75.21 

2.80^ 

Wrinkled  and  taste  flat 

525 

48 

74.45 

2.50 

<«       <<       «<      <i 

548 
549 

96 
96 

76.61 

2.38 
2.17 

Kernels  very  wrinkled 

and  tasted  flat. 
<«       <«       •«       1% 

^Refrigerator  showed  a  temperature  of  23i°  C.  (74°  F.)  during  flrst  24  hrs. 
after  that  \T  C.  (63°  F.) 

TABLE  XVII. 

Stowell's  Evergreen  No.  1. 

Ears  kusked  and  stored  at  room  temperature  26^  C. 


Serial 

No.  Hrs. 
Stored. 

Moisture 

% 

Total  Sugars 

dumber 

In  green 
Com,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

506 

24 

75.75 

1.81 

Wrinkled  and  very  dry. 

507 

24 

67.26 

1.59 

<i        «(      «(      i< 

520 

48 

72.02 

1.83 

Very  much  wrinkled. 

621 

48 

74.00 

1.78 

<<       «<           tt 

545 

96 

78.61 

1.74 

Tasted  sour. 

TABLE  XVIII. 

Stowell's  Evergreen  No.  1. 

^ars  Husked  and  Stored  inRefrigerator , 


Serial 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  green  Calc.  to  water 
Com,  %    free  basis,  % 

Remarks 

612 

24 

67.98 

2.09 

Tasted  flat 

513 

24 

76.05 

2.59 

tt      «< 

526 
550 

48 
96 

74.13 

2.13 
2.26 

Tasted  tough   and  flat 
and  a  little  astringent 
Tasted  flat  and  sour— 
wrinkled 
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TABLE  XIX. 

Stowell's  Evergreen  No.  1. 

Ears  husked,  wrapped  in  oil  paper,  stored  at  room  temperature  26^  CI 


Serial 

No. 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  cn^een 
Com,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

508 
509 
522 
523 
546 
647 

24 
24 

48 
48 
96 
96 

74.79 
74.46 
78.44 
75.55 
73.07 
72.78 

2.25 
2.11 
1.89 
1.83 
.1.78 
1.44 

Good  condition 
Tasted  flat 

TABLE  XX. 

Stowell's  Evergreen  No.  1. 

Ears  husked,  wrapped  in  oiled  paper,  stored  in  refrigerator. 


Serial 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  green 
Com,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

514 
515 
528 
529 
552 
553 

24 
24 

48 
48 
96 
96 

75.66 
71.36 
74.83 
75.16 
77.41 
72.84 

2.15 
4.09 
1.99 
1.69 
1.69 
1.98 

In  good  condition. 
Tasted  sweeter  than  514 
Tasted  flat. 

Appearance  good,  tast- 
ed sour. 
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TABLE  XXI. 

Country  Gentleman  No.  2.* 

Unkusked,  stored  at  room  temperature  28^  C. 


Serial 
Number 


No. 
Hours 
Stored 


Moisture 


Total  Sugars 


In  green 
Com,  % 


Calc.  to  water 
free  basis,  % 


Remarks 


680 

24 

75.81 

2.17 

531 

24 

70.01 

2.87 

564 

72 

61.38 

1.74 

556 

72 

70.66 

2.12 

678 

96 

65.86 

1.85 

679 

96 

68.17 

1.66 

1 

602 

120 

63.22 

1.70    1 

603 

120 

67.79 

1.60    1 

'  Somewhat  wrinkled, 

1  poor  taste. 

I    ««        •<       •« 

'  Wrinkled  and  tasted 

sour. 
tt       tt       <f       << 

Dry  and  wrinkled. 


*— Samples  pulled  and  Sugars  determined  at  once  gave 3.04% 

3.96% 


TABLE  XXII. 

Country  Gentleman  No.  2. 

Unhusked  stored  at  refrigerator  temperature  20^  C, 


III 

No.  Hrs. 
Stored 

Moisture 

% 

Total  Sugars 

In  green 
Com.  % 

Calc.  to  water 
free  basis.  % 

Remarks 

686 
637 

24 
24 

68.43 
61.31 

2.63 

2.18 

1 

Good   appearance    bat 
tasted  flat. 

K                4(                <<                << 

660 

72 

66.16 

2.86 

! 

561 

72 

69.27 

1.86 

584 

96 

65.92 

1.49 

Wrinkled    and    tasted 

608 

120 

67.53 

1.95 

sour. 
Very  wrinkled. 

609 

120 

1.83 

«(           << 
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TABLE  XXIII. 

Country  Gentleman  No.  2. 

Ears  husked  and  stored  at  room  temperature  28^  C, 


Serial 
Number 

No.  Hrs. 
Stored 

Moisture 

% 

.  Total  Sugars 

In  green  Calc.  to  water 
Com,  %  free  basis,   % 

Remarks 

532 

24 

64.33 

2.04 

Wrinkled  and  poor  taste 

533 

24 

66.28 

1.46 

«<        <<      i(      «< 

556 

72 

61.45 

1.69 

Very  dry,  wrinkled  and 

557 

72 

64.02 

1.31 

. 

sour. 
<«        «<        f<        <i 

TABLE  XXIV. 

Country  Gentleman  No.  2. 

Ears  Husked  and  Stored  in  Refrigerator  2(P  C, 


Serial 
Number 

No.  Hrs. 
Stored 

Moisture 

% 

Total  Sugars 

In  green  Calc.  to  water 
Com,  %  free  basis,  % 

Remarks 

538 

24 

64.74 

2.47                                Tasted  flat. 

539 

24 

67.21 

2.24    1                                  **        *. 

562 

72 

64.23 

2.33    1                            Very  wrinkled  and  dry. 

563 

72 

64.58 

1.99    !                          '      1*           ««         *«      i« 

610 

120 

59.95 

1.69 

611 

120 

66.77 

1.71 

TABLE  XXV. 

Country  Gentleman  No.  2. 

Ears  Husked,  wrapped  in  oiled  paper  ;  stored  room  temperature  28^  C. 


Serial 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  green  Calc.  to  water 
Cora,  %    free  basis,  % 

Remarks 

534 
535 
568 
559 
582 
58S 

24 
24 
72 
72 
96 
96 

63.37 
66.41 
66.22 
63.05 
64.83 
70.80 

1.64 
2.23 
1.28 
1.97 
1.66 
1.72 

Dry  and  wrinkled,  tast- 
ed flat 

Dry,  Sour  taste. 
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TABLE  XXVI 

Country  Gentleman  No.  2. 

Ears  husked  wrapped  in  oiled  paper  ;  stored  in  refrigerator  2(P  C, 


Serial 
Number 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

In  green  Calc.  to  water 
Com,  %    free  basis,  % 

Remarks 

640 

24 

66.65 

2.31 

541 

24 

67.09 

2.04 

564 

72 

69.42 

1.63 

565 

72 

68.90 

1.78 

588 

96 

65.68 

1.58 

' 

589 

96 

69.28 

1.60 

6]i2 

120 

64.21 

1.48 

Very  dry  and  wrinkled. 

613 

120 

68.33 

1.25 

TABLE  XXVII. 
Stowell*s  Evergreen  No.  3.* 
Ears  unkusked  and  stored  at  room  temperature  27^  C. 


Serial 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  green 
Com,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

24 

76.77 

1.73 

Tasted  flat,  wrinkled. 

567 

24 

76.14 

2.19 

590 

48 

75.91 

1.85 

Wrinkled  and  Dry. 

591 

48 

77.56 

2.06 

4<                        tt                <4 

614 
615 

72 
72 

73.82 
71.70 

1.29 

1.84 

Sample  wrinkled,  dry 

and  tough. 
(•        «.        .<        i« 

626 

96 

70.60 

1.39 

Very  wrinkled,   tasted 
flat. 

•1                         <4                            it 

627 

96 

71.15 

1.25 

*  Sugars  in  fresh  com  was  4.00% 


SWEET  CORN   INVESTIGATIONS. 


67 


TABLE  XXVIII. 

Stowell's  Evergreen  No.  3. 

Ears  unhusked  ;  stored  in  refrigerator  at  2(P  C. 


Serial 
Number 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

In  green 
Com,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

572 
573 
596 
597 
632 
633 

24 

24 
48 
48 
72 
72 

78.33 
75.40 
73.69 
74.62 
75.06 
74.31 

1.77 
1.75 
1.80 
2.08 
1.62 
1.85 

' 

Tasted  sour, 
ti         <• 

Wrinkled  and  dry  at  bot- 
tom of  refrigerator. 

«<                14                 <<                 << 

Samples  dry,  tasted  flat. 

(4                   <<                  <<                   44 

TABLE  XXIX. 

Stowell's  Evergreen. 

Ears  unkusked  and  stored  at  room  temperature  28^  C, 


Serial 
Number 


568 


616 
617 


No. 
Hours 
Stored 


Moisture 

% 


Total  Sugars 


In  green 
CJom,  % 


24 
48 
72 
72 
72 
96 


73.32 
67.28 
77.02 
70.90 
73.96 
75.49 


Calc.  to  water 
free  basis,  % 


1.45 
1.97 
1.44  I 
2.48  I 
1.60    i 


I 


Remarks 


Dry  and  wrinkled,  taste 

sour. 
Dry  and  wrinkled. 


Poor  appearance,  taste 
tough. 


Dry  and  wrinkled,  no 
taste. 
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TABLE  XXX; 

Stowell's  Evergreen  No.  3. 

Ears  husked ;  stored  in  refrigerator  2(P  C, 


Serial 

No.  Hrs. 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  green 
Corn,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

574 

24 

76.29 

1.73 

Wrinkled    and    tasted 

575 

24 

73.87 

1.75 

sour. 

598 

48 

67.40 

2.59 

Dry  and  Wrinkled. 

599 

48 

79.91 

3.02 

<<       i«           «i 

622 

72 

72.52 

1.74 

Wrinkled,  taste  tough. 

623 

72 

65.84 

1.92 

634 

96 

74.25 

1.81 

Very  wrinkled. 

635 

96 

74.87 

1.49 

«<                        4< 

TABLE  XXXI. 

Stowell*s  Evergreen.  No  3. 

Ears  husked,  wrapped  in  oiled  paper,  stored  room  temperature  28^  C. 


Serial 

No. 
Hours 
Stored 

Moisture 
% 

Total  Sugars 

Number 

In  green 
Com.  % 

Calc.  to  water 
free  basis,  % 

Remarks 

570 
571 
594 
595 
618 
619 
630 
631 

24 
24 
48 
48 
72 
72 
96 
96 

75.01 
77.66 
75.94 
75.62 

73.40 

76.86 

1.91 
2.36 
1.92 
1.41 
1.54 
1.97 
1.79 
1.32 

Sample  Dry,  taste  sour. 
Wrinkled. 
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TABLE  XXXTI. 

Stowell's  Evergreen  No.  3. 

Ears  husked;  wrapped  in  oiled  paper  and  stored  in  refrigerator  2(P  C 


Serial 

No. 
Hours 
Stored 

Moisture 

% 

Total  Sugars 

Number 

In  green 
Com,  % 

Calc.  to  water 
free  basis,  % 

Remarks 

676 
577 
600 
601 
624 
625 
636 

24 
24 
48 
48 
72 
72 
96 

77  35 
75.56 
71.63 
78.50 
78.14 
76.58 

1.55 
1.65 
1  88 
1.72 
1.53 
1.74 
1.58 

Taste  sour,  were  on  bot- 
tom of  the  refrigerator. 

Good  appearance. 
<<           << 

«<                               4< 
<<                               << 

Taste  tough  and  flat. 

In  Lot  No.  I  the  sugars  present  were  4.59  per  cent,  and  4.74  per 
cent.  Upon  standing  twenty-four  hours  about  one-third  of  the  sugars 
disappeared ;  the  next  twenty- four  hours  another  loss  was  noticed,  but 
when  the  sugars  reached  1.80  per  cent,  no  further  loss  was  noted. 
The  taste  was  not  as  good  after  twenty-four  hours  as  when  the  sample 
was  first  pulled  and  marked.  Changes  were  noted  as  the  length  of 
storage  increased.  The  results  do  not  show  any  material  advantage 
to  be  gained  either  by  husking  the  ear,  wrapping  it  in  oiled  paper  or 
storing  it  in  the  refrigerator.  This  is  noticeable  in  the  remarks  on 
the  taste  and  the  percentage  of  sugars  found. 

The  work  shows  that  corn  should  not  be  pulled  until  ready  for 
use,  and  should  be  put  on  the  niarket  and  canned  with  as  little  delay 
as  possible  after  gathering  it. 

A  further  study  of  the  changes  when  stored  at  much  lower  tem- 
peratures would  seem  desirable,  for  if  the  qualities  when  just  pulled 
from  the  stalk  can  be  preserved  until  it  reaches  the  table  by  shipment 
in  refrigerator  cars  the  early  corn  of  the  South  would  be  much  more 
in  favor  than  at  present,  and  this  method  would  also  enable  merchants 
to  always  keep  corn  in  better  condition  for  the  city  trade.  So  far,  the 
present  investigation  would  seem  to  indicate  that  the  ferments  work 
at  very  low  temperatures  and  that  the  original  qualities  of  corn  will 
be  hard  to  preserve. 

observations  as  to  the  proportions  of  husk,  grain  and  cob. 

It  is  important  for  both  the  canner  and  grower  that  the  com  will 
yield  as  great  a  portion  of  kernel  as  possible  for  thus  the  pack  per 
acre  will  be  large  and  the  canner  can  afford  to  pay  better  prices  per  ton 
for  the  corn  delivered  to  the  factory. 
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In  order  to  get  some  data  as  to  the  relative  yields  of  the  different 
parts,  the  determinations  recorded  in  Tables  XXXIII  and  XXXIV 
were  made.  From  thes  tables  we  see  that  the  different  ears  from  the 
Maryland  grown  corn  showed  a  range  in  proportion  of  kernel  of  about 
23  per  cent.  This  seems  like  a  great  range  and  points  out  the  desir- 
ability of  giving  due  attention  to  getting  a  higher  yield  of  kernel  at 
the  same  time  of  improving  the  other  qualities. 

TABLE  XXXIII. 

Showing  Weights  of  Ear  and  Various  Parts  and  Percentages  of  Same, 

Stoweli.*s  Evebokeen,  Md. 
Wt  Entire         Wt.  Husk.  Wt.  Cob.  Wt.  Kernels. 

Serial  Ear. 

No.  Grams.    Grama    Per  Cent      Grams.  Per  Cent    Grams.      Per  Cent 

307  565     133     23.54     165     267     47.26 

313  519     129     24.86     180     210     40.46 

305  495     120     24.24     165     210     42.42 

289  475  186  38.95  140  150  31.58 

283  447  187  41.84  130  130  29.08 

306  445  115  25.84  135  195  43.82 

282  445  145  32.58  120  180  40.45 

288  430  195  45.35  128  107  24.88 

312  427  135  31.62  142  150  35.15 

308  408  121  29.66  145  142  •   34.80 

280  395  115  29.11  125  155  39.24 

311  368  103  27.99  135  130  35.33 

315  363  88  24.24  128  147  40.50 

281  350  140  40.00  115  95  27.14 

291  330  124  37.58  110  96  29.09 

290  325  89  27.38  100  136  41.85 

314  285  73  25.01  125  87  30.53 

Average..  416  129  31.01  135  152  36.54 

TABLE  XXXIV. 

Summary  of  Weights  of  Ears  and  Percentages  of  Various  Parts  of  Com  Oroum 
in  Maryland,  Together  With  That  From  Other  States  for  Comparison^ 

Mabyland. 

Stowell*8  Evebobeen. 


Wt  Entire 
Ear. 

Maximum 565 

Minimum 285 

Average 410 


Husk. 

% 
45.35 
24.24 
31.01 


Cob. 

% 


Kernels. 

% 
47.36 
24.88 
36.54 


South  Cabolina. 
Stowell's  Evebobeen. 


Wt  Entire  Husk. 
Ear.  % 

Maximum 465  46.67 

Minimum 325  22.39 

Average 415  31.85 


Cob. 

% 


Kernels. 

% 
44.09 
26.67 
38.12 
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Connecticut. 
Stowell's  Etebobeen. 
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Wt.  Entire       Husk. 
Ear.  % 

Maximum 445  36.88 

Minimum 310  22.49 

Average 381  33.11 


Cob. 

% 


Kernels. 

% 
56.51 
29.35 
38.26 


QUALITY  OF  SWEET  CORN  GROWN   IN  DIFFERENT  LATITUDES. 

In  a  series  of  experiments  conducted  (in  co-operation  with  the 
Chemical  Bureau  of  the  United  States  Department  of  Agriculture)  to 
show  the  influence  of  environment  upon  the  composition  of  sweet  com^ 
two  varieties  of  com  were  grown  at  varying  degrees  of  latitude.  The 
results  are  of  particular  interest  to  growers  of  sweet  corn  in  Maryland^ 
as  they  confirm  the  results  obtained  here  and  the  supposition  upon 
which  the  work  was  undertaken  that  the  sugar  in  corn  was  dependent 
upon  heat  and  sunshine,  and  that  as  com  was  somewhat  related  to 
sugar  cane  that  sweeter  corn  ought  to  be  raised  in  the  South  than  the 
North. 

TABLE  XXXV. 
SkoTving  the  relative  amounts  of  Sugar  in  Sweet  Corn  groTvn  in  different 

latitudes. 


VARIETY  OF  CORN 

Crosby's 

Stowell's  Bvbrgrbkn 

STATION 

Moisttare 

Suarars  % 

Moisture 

Susrars  % 

Edible 
Condition 

CaJc.  to 

Water 

free  basis 

Edible 
Condition 

Gale,  to 

Water 

free  basis 

Clemaon  College.  S.  C 

College  Park^Md 

65.84 

12.23 

35.80 

75.54 
78.09 
69.28 
74.84 

6.68 
5.78 
4.26 
5.36 

27.31 
26.38 

New  Brunswick.  N.  J 

14  12 

New  Haven,  Conn 

Orono,  Me 

73.01 
79.30 

7.75 
6.50 

28.64 
31.40 

21.30 

The  above  is  a  summary  of  the  analyses  of  individual  ears  of  corn 
made  at  the  time  that  it  was  in  prime  eating  or  canning  condition  and 
represents  from  twenty  to  one  hundred  analyses  of  each  variety  made 
at  each  station.  An  examination  of  the  above  table  reveals  the  fact 
that  South  Carolina,  the  most  southernly  located  station,  produced 
com  with  the  highest  sugar  content,  and  Maryland  stands  second. 
The  New  Jersey  station  gave  the  lowest  percentage  of  sugars,  but 
this  was  probably  caused  by  a  severe  drought,  occurring  just  previous 
to  the  tasseling  of  the  corn.  These  results  would  seem  to  indicate  that 
sweet  com  follows  the  habits  of  sugar  cane  rather  than  that  of  sugar 
beets. 
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THE  COMPOSITION  OF  SWEET  CORN. 

The  analyses  of  sweet  corn,  so  far  as  recorded,  have  been  made 
by  methods  which,  as  already  stated,  have  not  been  found  accurate  or 
satisfactory.  Therefore,  the  following  results  of  the  composition  of 
dried,  green  and  canned  corn  are  brought  together  for  comparison. 

The  complete  analysis  of  StowelFs  Evergreen  Corn  in  the  green 
or  edible  condition  showed  the  following  results : 


As  Sampled. 
Per  Cent 

Moisture 73.00 

Starch  and  fat. . .  11.85 

Sugars 5.70 

Protein 4.59 

Pentosans 2.88 

Crude  fiber 1.00 

Ash .98 

Total 100.00 


Resulta 
Cal.  to  Water  Free  Basis. 


43.89 
21.11 
17.00 
10.07 
3.70 
3. 03 

100.00 


In  the  following  tables  are  given  the  results  of  the  determination 
of  protein  in  the  green  corn  ready  for  table  use,  and  also  the  protein 
,and  sugar  in  canned  corn. 


TABLE  XXXIII. 
Pbotein  in  Green  Corn.    Summed,  1905. 


No.  Name.                        Moisture.  Protein. 

295            Cosmopolitan    79.41  2.90 

298            Monarchle 70.31  3.21 

302  Moore'fc*  Concord 76.30  2.83 

303  Triumph 72.56  2.99 

304  Black  Mexican 72.74  3.01 

Average 74.28  2.99 


Calculated  to 
Water  Free, 

14.08 

10.81 

11.55 

10.89 

11.04 


11.07 


Canned  Cobn. 


No. 
509 
510 
511 
513 
514 
516 
517 
518 


Name. 
Stoweirs  ... 


Country  Gentleman 


Moisture. 
76.28 
76.41 
78.64 
76.70 
80.10 
81.11 
80.59 
80.19 


Average. 


78.75 


Protein. 
2.79 
2.86 
2.37 
3.24 
2.69 
2.58 
2.53 
2.47 

2.69 


Protein 
Wtr.  Free. 
11.76 
12.12 
11.09 
13.90 
13.52 
13.65 
14.04 
12.45 


12.81 


Ttl.  Sugars 

Wtr.  Free. 

9.57 

9.49 

10.29 

9.01 

12.19 

11.91 

12.36 

12.52 


10.92 


The  canned  corn  was  grown  by  F*  P.  Roe,  Greensboro,  Md.,  from 
the  lot  of  dried  corn  which  has  its  analysis  given  in  Table  VIII. 
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Bringing  the  above  results  with  those  for  dried  corn,  as  given  In 
Table  VIII,  together  for  comparison,  we  have  the  following : 

Table  Composition  of  Dried,  Green  and  Canned  Corn. 
Results  Calculated  to  Water  Free  Basis.) 


Dried  Com. 

Green  Corn. 

Canned  Corn. 

% 

% 

% 

1.94 

3.63 

12.52 

17.00 

12.81 

8.47 

2.35 

3.70 

5.46 

21.11 

10.92 

7.64 

10.67 

61.62 

43.89* 

Ash   

Protein 

Fat    

Crude  fiber 

Sugars   

Pentosans 

Starch  

*  Including  fat. 

A  STUDY  OF  THE  ENZYMES  OF  SWEET  CORN. 

ORGANIZED  FERMENTS. 

To  learn  if  any  organized  ferments  were  causing  the  disturbance 
which  prevented  the  application  of  the  usual  methods  of  determining 
sugars  in  such  material  two  grams  of  the  sample  were  treated  with 
each  of  the  following  preservatives:  Alcohol,  sulphurous,  salicylic, 
boracic,  benzoic  acids  and  formalin  were  added  to  samples  of  the  com. 
In  each  case  fermentation  was  prevented ;  but,  while  they  reduced  the 
action  of  the  enzymes,  they  did  not  entirely  prohibit,  and  the  results 
show  that  an  organized  ferment  was  not  causing  the  trouble.  At  this 
time  samples  of  the  corn  were  sent  to  the  Bureau  of  Chemistry,  United 
States  Department  of  Agriculture,  where,  by  following  the  method 
employed  here,  the  results  obtained  were  comparable  with  our  own. 

CHECK  OF  THE  ANALYTICAL  V^ORK. 

No.  of  Sample.     %  Total  Sugar.  Analyst. 

212  4.85  •        Bureau  of  Chemistry. 

4.90  Maryland  Experiment  Station. 

213  7.00  Bureau  of  Chemistry. 

6.85  Maryland  Experiment  Station. 

214  6.10  Bureau  of  Chemistry. 

5.15  Maryland  Experiment  Station. 

223  5.05  Bureau  of  Chemistry. 

5.05  Maryland  Experiment  Station. 

224  4.30  Bureau  of  Chemistry. 

4.40  Maryland  Experiment  Station. 

225  5.20  Bureau  of  Chemistry. 

5.15  Maryland  Experiment  Station. 

This  was  conclusive  proof  of  the  correct  manipulation  of  the 
method. 
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ACTION  OF  ALCOHOL  ON  STARCH  AND  SUGARS. 

Samples  of  potato  starch,  prepared  in  the  laboratory,  and  samples 
of  cane  sugar,  were  treated  with  alcohol  for  seven  days ;  but  no  sugars 
were  formed  nor  was  the  cane  sugar  broken  down. 

Next  the  effect  of  temperature  was  tried. 

Four  grams  of  the  sample  was  treated  with  thirty  cubic  centi- 
meters of  water  and  shaken  continuously  for  one  hour.  This  was 
made  up  to  a  volume  of  one  hundred  cubic  centimeters  with  95  per 
cent,  alcohol,  and  the  sugars  were  determined  according  to  the  official 
method  (page  24,  Bulletin  No.  46)  of  the  Bureau  of  Chemistry. 

Reducing    Sugars.  Oane  Sugar.  Total  Sugars. 

3.07  4.65  7.72 

Four  grams  of  the  sample  were  treated  with  thirty  cubic  centi- 
meters of  water  and  ten  cubic  centimeters  of  95  per  cent,  alcohol  .and 
shaken  for  one  hour.  This  was  made  up  to  the  volume  of  one  hundred 
cubic  centimeters  with  95  per  cent,  alcohol,  and  the  sugars  were  deter- 
mined as  above. 

Reducing    Sugars.  Cane  Sugar.  Total  Sugars. 

2.69  4.54  7.23 

Four  grams  of  the  sample  were  treated  with  thirty  cubic  centi- 
meters of  water  and  ten  cubic  centimeters  of  95  per  cent,  alcohol 
(added  boiling)  and  boiled  for  one  hour.  This  was  made  to  a  volume 
of  one  hundred  cubic  centimeters  with  95  per  cent,  alcohol,  and  the 
sugars  were  determined  as  above. 


Reducing    Sugars. 

Cane  Sugar. 

Total  Sugars. 

2.50 

4.68 

7.18 

2.50 

4.73 

7.23 

Four  grams  were  treated  with  thirty  cubic  centimeters  of  water 
and  allowed  to  stand  seven  hours.  Then  95  per  cent,  alcohol  was 
added  to  make  to  one  hundred  cubic  centimeters  volume.  This  stood 
over  night,  and  then  an  aliquot  portion  was  taken  and  the  sugars  were 
determined. 

Reducing    Sugars.  Cane  Sugar.  Total  Sugars. 

7.99  3.14  11.13 

Four  grams  of  the  sample  were  treated  with  thirty  cubic  centi- 
meters of  water  and  ten  cubic  centimeters  of  alcohol.  This  stood 
seven  hours  and  was  made  to  one  hundred  cubic  centimeters  with  95 
per  cent,  alcohol.  This  stood  twelve  hours,  and  then  the  sugars  were 
determined. 

Reducing    Sugars.  Cane  Sugar.  Total  Sugars. 

3.83  4.05  7.88 
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These  results  show  that  enzymes  were  present  and  very  active. 
All  of  the  sugar  can  be  gotten  in  solution  by  using  water  as  a  sol- 
vent, or  water  and  alcohol;  but  in  both  cases  the  sugars  increased, 
varying  as  the  length  of  treatment  varies.  The  alcohol  reduces  the 
enzymic  action  very  perceptibly,  but  does  not  prevent  it.  By  adding 
the  alcohol  and  water  boiling,  and  boiling  for  an  hour,  solution  of  the 
sugars  is  complete  and  action  of  enzjrmes  is  prevented. 

In  Bulletin  No.  13,  part  9,  of  Bureau  of  Chemistry,  United  States 
Department  of  Agriculture,  mention  is  made  of  the  fact  that  in  the 
common  method  of  separating  the  carbohydrates  soluble  in  water  from 
the  freshly  ground  grain  or  flour  it  must  not  be  forgotten  that  pre- 
cautions are  not  usually  taken  to  prevent  the  action  of  natural  enzymes, 
which  all  cereal  flours  contain,  during  the  time  of  extraction.  Under 
the  condition  in  which  ordinary  aqueous  extraction  is  practiced  these 
enz)rmes  may  become  active,  and  consequently  a  portion  of  the  soluble 
material  secured  may  be  due  to  this  source.  In  order  to  avoid  the 
action  of  the  enzymes,  Girard  proposes  the  extraction  at  a  very  low 
temperature.  This  low  temperature  is  secured  by  conducting  the  ex- 
traction in  a  vessel  which  is  surrounded  by  pounded  ice. 

METHOD  PROPOSED  BY  GIRARD. 

The  method  employed  for  the  extraction  of  the  sugars  in  the  fol- 
lowing table  was  to  treat  four  grams  of  the  sample  with  one  hundred 
cubic  centimeters  of  40  per  cent,  alcohol  for  two  hours.  Sample  No.  i 
was  treated  with  one  hundred  cubic  centimeters  of  40  per  cent,  alcohol, 
added  boiling,  and  kept  at  that  temperature  for  two  hours.  It  was 
then  cooled  to  room  temperature,  made  to  volume  of  two  hun- 
dred cubic  centimeters  with  95  per  cent,  alcohol,  an  aliquot  portion 
taken  and  the  sugar  determined.  In  Nos,  2,  3,  4,  5,  6,  7  the  alcohol 
was  added  at  5*^C.  and  kept  at  this  temperature  for  two  hours,  being 
stirred  constantly.  It  was  then  made  to  mark  with  95  per  cent,  alcohol, 
cooled  to  5**C.,  kept  at  this  temperature  and  allowed  to  settle.  An 
aliquot  portion  of  the  clear  solution  was  drawn  off  and  the  sfugars 
were  determined  as  in  No.  i.  Nos.  8  and  9  were  treated  in  the  same 
manner  as  Nos.  2,  3,  4,  5,  6,  7,  except  that  they  were  shaken  at  intervals 
of  fifteen  minutes  for  two  hours.  Samples  Nos.  4  and  9,  after  having 
an  aliquot  portion  withdrawn,  had  fifty  cubic  centimeters  of  40  per 
cent,  alcohol  added  to  each  and  were  treated  again  for  two  hours. 
The  results  show  that  this  solution  and  continued  extraction  gave 
higher  results  and  that  in  the  other  instances  the  extraction  was  not 
complete. 
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TABLE  I. 

Shotcing  the  Effect  of  a  Loto  Temperature. 


Boilinff 

for 

two 
hours. 

At  5  desrress  C,  shakina:  constantly 
for  two  hours. 

AtSdeflreesC. 
shook  at  Inter- 
vals of  15Mm. 
for  two  hours. 

Sample  No 

1 

2 

3 

4 

6 

6 

7 

8 

9 

Invert 

Cane 

0.98 
3.72 

0.00 
3.03 

0.00 
3.08 

0.24 
3.02 

0.40 
2.91 

0.00 
3.16 

0.00 
8.22 

0.60 
3.14 

1.00 
3.06 

Total 

4.70 

3.03 

3.08  1  3.26 

3.31 

3.16 

3.22 

3.74 

4.06 

4 

4d, 

9 

9d. 

Invert 

0.24 
3.02 

0.28 
3.42 

'  1.00 
3.06 

4.06 

0.92 

Cane 

3  84 



Total 

3.26 

3.70 



4.76 

From  the  foregoing  work  it  is  quite  evident  that  enzymes  are 
present  and  very  active,  and  that  the  use  of  preservatives  does  not 
entirely  prevent  their  action,  but  that  temperatures  above  8o°C., 
or  at  8o*^C.,  does  prevent  their  action.  In  cases  where  water  is 
used  as  a  solvent  the  enzymes  were  most  active,  an  increase  of  one- 
half  per  cent,  of  sugars  occurring  after  this  treatment  with  water. 
Alcohol  slowed  their  action  very  much ;  but  boiling  the  solution  entirely 
destroyed  their  active  properties.  The  method  of  treating  samples  in 
the  cold  is  not  satisfactory,  as  all  the  sugars  may  not  be  gotten  into 
solution. 

A  sample  of  corn  was  heated  in  a  water  oven  for  five  hours,  and 
the  sugars  were  determined  by  dissolving  the  sample  at  room  tem- 
perature. By  treating  the  sample  for  two  hours  with  water  at  room 
temperature  there  was  obtained  4.74  per  cent,  total  sugars.  Treating 
it  in  the  same  manner  for  seven  hours  there  was  obtained  6.05  per  cent, 
total  sugars,  showing  that  heating  the  air-dry  sample  did  not  affect 
the  activity  of  the  enzymes.  They  were  only  affected  by  the  heat  when 
in  aqueous  solution. 


ACTION  OF  THE  ENZYMES  ON  POTATO  STARCH. 

It  was  thought  advisable  to  try  the  action  of  these  enzymes  on 
potato  starch,  and  some  of  this  starch  was  prepared  from  the  potato. 
This  showed  a  fine  appearance  under  the  microscope. 

Four  grams  of  sweet  corn  upon  being  treated  for  seven  hours 
with  a  40  per  cent,  alcohol  solution  gave  7.80  per  cent,  and  7.91  per 
cent,  total  sugars.  By  adding  two  grams  of  starch  to  the  sample  and 
treating  as  above  indicated  8.38  per  cent,  total  sugars  was  obtained. 


No.  2. 

No.  3. 

2.44 

3.62 

1.64 

3.00 

4.34 

5.72 

10.34 

13.80 
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This  showed  that  the  starch  was  attacked  before  all  the  available 
material  of  the  corn  sample  was  used,  as  11.13  per  cent,  total  sugars 
was  obtained  from  the  same  sample  of  corn  without  the  addition  of 
starch.  An  examination  of  the  starch  under  the  microscope  showed 
that  the  granules  had  been  attacked.  They  appeared  as  though  they 
had  been  etched,  some  being  attacked  to  such  an  extent  as  to  give  the 
appearance  of  lace  work.  It  was  thought  desirable  to  try  this  method 
on  other  cereals  in  comparison  with  the  usual  method.  Barley,  oats, 
rye  and  malt  were  selected.  In  each  case  four  grams  of  the  sample 
were  treated  with  fifty  cubic  centimeters  of  40  per  cent,  alcohol.  In 
Column  No.  i  the  sample  was  treated  with  boiling  alcohol  for  one  hour. 
No.  2  at  a  room  temperature  for  one  hour,  and  No.  3  at  a  room  tem- 
perature for  four  hours. 

TOTAL  SUGARS. 

No.  1. 

Barley  1.82 

Oats 0.96 

Rye 3.50 

Malt 7.60 

DESCRIPTION  OF  THE  KERNEL. 

The  kernel  was  separated  into  top,  middle  portion  and  germ.  The 
part  taken  for  the  top  was  as  indicated  above  the  broken  line,  the 
middle  portion  from  between  the  top  line  and  the  broken  line  surronud- 
ing  the  germ  (the  shaded  portion),  while  the  portion  for  the  germ  did 
not  include  the  entire  germ,  but  the  center,  in  order  to  avoid  getting 
any  of  the  middle  layer. 

LOCATION  OF  SUGARS  (2). 

Two  rows  of  kernels  were  taken  from  an  ear  of  sweet  com  and 
ground,  this  sample  serving  to  represent  the  whole  grain.  The  re- 
mainder of  the  kernels  were  separated,  as  indicated  in  the  diagram. 
The  following  results  were  obtained  and  served  to  locate  the  sugars 
more  or  less  accurately. 

%  Sugars. 
Reducing.  Cane.  Total. 

Whole  grain 0.84  4.07  4.91 

Top  of  grain 1.04  3.73  4.87 

Germ   0.00  6.27  6.27 

Middle  section 0.32  3.44  3.76 

LOCATION  OF  THE  ENZYMES. 

In  order  to  locate  the  enzymes  samples  of  the  above,  parts  were 

treated  with  thirty  cubic  centimeters  of  water  and  ten  cubic  centi- 
meters of  starch  solution  in  the  cold  for  four  hours. 

Sugars. 

Reducing.                Cane.  Total. 

Whole  grain,     10  C.  C.  starch...           5.16                     8.10  13.26 

Top  of  grain,     10  C.  C.  starch. . .           7.80                      0.00  7.80 

Germ.                 10  C.  C.  starch. . .          11.12                       7.80  18.92 

Middle  section,  10  C.  C.  starch. . .           9.00                      1.64  10.64 
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The  enzymes  are  apparently  distributed  through  the  entire  kernel. 

This  action  of  the  enzymes  is  a  catalytic  one;  an  instance  where 
the  agent  does  not  enter  into  the  compound,  but  simply  is  the  agent  of 
bringing  about  the  change.  An  example  is  where  mercury  is  used  as 
an  oxidizing  agent  in  digesting  a  sample  to  determine  the  nitrogen. 


MlPOLf    6«CT#OP* 


There  are  a  number  of  these  enzjrmes  in  the  body ;  namely,  pancreatin, 
ptylin  and  pepsin.  In  plants  it  is  usually  a  diastase.  One  of  their 
characteristics  is  that  they  do  not  increase  in  numlbers. 

VARIETAL  RESISTANCE  TO  INSECTS. 

In  the  season  of  1905  a  thing  of  especial  interest  was  noticed. 
Two  varieties  of  corn,  Stowell's  Evergreen  and  Crosby's  Variety,  were 
planted  on  adjoining  plots.  The  Crosby's  corn  had  over  50  per  cent, 
of  the  young  plants  destroyed  by  wire  worm,  and  the  Stowell's  did 
not  suffer  a  loss  of  2  per  cent,  from  them. "  Both  varieties  were  on  land 
which  had  received  similar  treatment  for  a  number  of  years  and  they 
were  planted  at  the  same  time ;  in  consequence,  the  failure  of  the  worms 
to  damage  the  Stowell's  variety  was  attributed  to  varietal  resistance. 
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THE  GROWING  AND  FATTENING  OF  BEEF  CATTLE  IN  MARY- 
LAND—PRESENT STATUS  OF  THE  INDUSTRY  AND 
SUGGESTIONS  FOR  ITS  IMPROVEMENT. 

Introduction. 

Within  the  last  quarter  of  a  century  the  production  of  beef  in  the 
United  States  has  made,  wonderful  advancement.  The  number  of 
cattle  handled  at  the  great  livestock  markets  has  been  increasing  from 
year  to  year,  so  that  the  commercial  magnitude  of  the  industry  is  now 
very  difficult  to  comprehend.  One  packing  firm  alone  at  Chicago  trans- 
acts business  amounting  to  a  million  dollars  every  twenty-four  hours. 

But  beyond  this  activity  in  the  commercial  centers  is  the  activity 
which  starts  on  the  farm  with  the  production  of  the  crops  and  feeding 
the  cattle.  The  question  of  economic  production  is  no  longer  an  easy 
one  for  the  cattlemen  to  solve.  Changed  conditions  have  introduced 
new  factors,  which  have  much  influence  on  the  profits  of  the  industries. 

The  object  of  investigating  the  beef-cattle  industry  of  Maryland 
has  been  to  study  the  methods  and  practices  of  the  growers  and  feeders 
of  beef  cattle,  learn  of  the  actual  conditions  of  aflfairs  and  then,  from 
the  information  and  data,  collected  from  the  various  sources,  to  offer, 
if  possible,  some  suggestions  which  might  aid  in  bringing  about  an 
improvement  of  conditions  which  would  result  in  increasing  the  in- 
dustry. 

The  Extent  of  the  Industry. 

The  gi'owing  and  fattening  of  beef  cattle  is  one  of  the  largest 
industries  in  the  United  States,  and,  according  to  the  last  reports  of 
the  Bureau  of  Animal  Industry,  the  number  of  cattle,  other  than  milch 
cows,  has  increased  since  January,  i,  1900,  from  27,610,054  to  51,556,- 
000,  with  an  increase  in  valuation  from  $689,486,260  to  $881,557,000. 
The  figures  are  large,  and  will  at  once  give  an  idea  of  the  immense 
growth  of  livestock  production  throughout  the  country.     Maryland 
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nils  DQlletin  constitutes  his  report  upon  the  subject. 
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does  not  have  so  important  a  part  in  the  beef  industry  as  some  of  the 
other  States.  In  number  of  cattle  and  total  value,  Texas  and  Iowa 
lead  all  the  other  States.  The  following  table  will  show  the  total  num- 
ber, farm  value  and  average  price  of  cattle  as  given  for  Texas,  Iowa 
and  Maryland  on  January  i,  1906: 


State.  Total  No. 

Texas  8,579,739 

Iowa 3,432,832 

Maryland    I3S.3I9 


Farm  Value.  Av.  Farm  Value. 
$101,026,428  $11.78 

71,299,918  20.77 

2,458,068  18.16 


Maryland's  relative  position  in  the  livestock  industry  is  better  than 
the  above  figures  indicate,  when  it  is  remembered  that  Iowa  devotes 
nearly  25  times  and  Texas  100  times  as  much  area  to  their  production 
as  does  Maryland. 

The  following,  taken  from  the  census  report  of  1900,  will  show 
the  distribution  of  cattle  over  the  State: 


TABLE  I. 
Cattle  kept  in  Maryland  for  Beef  Production.     Counties. 


County. 


Calves 
under 
1  year. 


Allegany  County 

Anne  Arundel  County 
Baltimore  County . . . 

Baltimore  City 

Calvert  County 

Caroline  County 

Carroll  County 

Cecil  County 

Charles  County 

Dorchester  County. . 
Frederick  County . . . 

Garrett  County 

Harford  County 

Howard  County 

Kent  County 

Montgomery  County. 
Princ©  George's  Co. .; 
Queen  Anne's  County 
St.  Mary's  County. . . 
Somerset  County. . . .  i 

Talbot  County 1 

Washington  County. | 

Wicomico  County 

Worcester ' 


Total. 


Steers,  ] 

and 

under 

2  years. 


Steers.  \ 

and 

under 

3  years. 


Steers, 

3  years 

and  over. 


I  Heifers, 
I    1  and 
under  2 

I   years. 


Cows, 

2  years 

and  over. 


1546 

636 

476 

128 

868 

417 

868 

243 

204 

721 

386 

162 

4134 

309 

386 

267 

2984  . 

799 

173 

18 

31 

714 

55 

224 

939 

176 

218 

1177 

163 

89 

1175 

154 

78 

30 

432 

176 

8798- 

333 

410 

58 

'2928  I 

301 

S209 

407 

357 

-  177 

2021  , 

356 

2254 

673 

726 

1573 

793 

223 

2060 

383 

355 

1489 

797 

641 

6776 

2332 

1976 

269 

4050 

587 

4570 

2855 

1882 

393 

1573 

1097 

8738 

,   612 

2049 

1380 

2467 

343 

1275 

263 

658 

499 

822  ' 

135 

1921 

116 

75 

65 

908  , 

474 

3205 

968 

1927 

1927 

1892  1 

449 

1342 

251 

224 

3^9 

598  1 

821 

2285 

164 

96 

164 

1116  ; 

334 

1404 

420 

488 

1821 

475 

173 

809 

167 

121 

406 

331  > 

214 

1691 

78 

104 

37 

691  i 

321 

4439 

1809 

906 

91 

2:U1 

345 

1005 

147 

139 

426 

2433 

146 

2006 

416 
14,010 

347 

581 

3385 

1450 

5,322 

11,235 

14,752 

4 
28,506 

9.677 
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The  cattle  fed  in  Maryland  are  handled  chiefly  in  small  bunches. 
This  is  due  to  the  fact  that  the  farms  are  relatively  small,  and  that  indi- 
vidual farmers  are  doing  the  work,  and  that  there  are  no  large  organ- 
ized companies.  The  number  fed  by  any  one  man  varies;  the  usual 
number  is  from  sixteen  to  thirty,  or  enough  to  make  a  car-load.  Still 
a  few  men  have  equipment  and  capital  enough  to  handle  as  many  as 
from  one  hundred  and  fifty  to  three  hundred  annually. 

The  opportunity  for  increasing  the  output  of  finished  cattle  from 
the  State  will  be  mostly  by  increasing  the  nurpber  of  farmers  engaging 
in  the  industry,  rather  than  by  increasing  the  number  of  cattle  fed  by 
any  one  man.  To  do  this  there  should  be  some  detailed  information, 
disseminated  concerning, the  incentives,  opportunities  and  profits  to  be 
derived  from  the  business. 

Advantages  and  Disadvantages  of  Cattle  Feeding  in  Maryland. 

The  experiences  related  by  some  men  engaged  in  the  business  are 
very  interesting,  since  they  explain  in  a  measure  a  few  of  the  conditions 
which  govern  the  extent  of  the  enterprise.  First,  it  may  be  said  that  a 
certain  amount  of  profit  must  be  assured,  and  since  this  profit  is  vari- 
able, due  to  the  changing  market  prices,  there  is  an  element  of  specu- 
lation, which  enters  in  and  becomes  quite  sharp  for  the  shrewdest  of 
stockmen.  The  fear  of  not  making  a  profit  keeps  many  out  of  the 
business.  Little  training  and  skill  in  the  methods  and  practices  of  feed- 
ing, so  as  to  get  the  right  kind  of  finish  when  prices  are  good,  handi- 
caps others.  Then  a  certain  amount  of  working  capital  must  be  in 
readiness  to  take  advantage  of  bargains,  and  stem  the  tide  of  unfavor- 
able prices  for  finished  cattle.  Because  of  the  uncertainty  connected 
with  a  part  of  the  work,  men  with  limited  amounts  of  capital  are  finding 
other  and  surer  investments. 

There  are  tenant  farmers  who  could  and  would  feed  cattle,  if  they 
had  the  capital  to  buy  them.  Some  of  these  have  co-operated  with 
men  who  have  cattle,  and  are  looking  for  labor.  Thus  a  system  of 
feeding  cattle  on  the  shares  is  the  result.  Several  reports  speak  favor- 
able of  such  an  arrangement.  The  management  under  such  a  system  is 
for  the  tenant  to  raise  and  feed  the  grain  and  roughage,  look  after  the 
farm  and  fences,  and  care  for  the  stock,  while  the  landowner  has  the 
land  and  livestock  as  capital  to  balance  against  the  work  of  the  tenant. 
Co-operation  on  the  part  of  capital  and  labor,  with  an  equal  division  of 
the  profits,  is  proving  as  satisfactory  to  some  farmers  as  it  is  in  some 
other  lines  of  business. 

On  most  of  the  farms  of  the  State  there  is  more  or  less  roughage 
to  be  utilized  in  some  way  or  other.  All  the  hay,  straw  and  fodder  do 
not  find  a  ready  sale.  Manure  is  needed  to  build  up  the  fertility  of  the 
soil.  Therefore  cattle  feeding  is  a  natural  consequence.  But  it  is  not 
so  much  the  utilization  of  the  roughage  as  it  is  the  making  of  manure 
for  the  farms  that  makes  men  consider  most  seriously  the  problems  con- 
nected with  the  feeding  of  cattle.  Men  are  realizing  the  importance  of 
barnyard  manure  in  crop  production,  especially  on  the  lighter  and 
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sandy  soil  farms.  Those  who  have  tried  the  manure  are  fully  con- 
vinced. They  find  manure  puts  life  into  the  soil,  and  does  for  it  what 
commercial  fertilizers  never  can  do.  Fertilizers  are  good  in  their  place, 
but  the  manure  made  from  the  feeding  of  cattle,  and  retained  on  the 
farms,  is  the  cheapest  and  best  of  fertilizers. 

Many  troubles  about  fertilizers,  costs  of  producing  crops  and 
labor  are  being  solved  by  those  who  feed  cattle. 

In  fact,  cattle  feeding  utilizes  the  grain  and  roughage  where  the 
manure  should  be  left,  lessens  the  expense  of  hauling  to  and  from  the 
farm,  and  secures  better  and  more  competent  labor  by  furnishing  em- 
ployment the  entire  year. 

CHECKS  ON   THE  EXTENT   OF   CATTLE   FEEDING   IN    THE   STATE. 

While  beef  production  is  quite  a  large  industry  in  the  United 
States,  there  are  a  number  of  things  which  hold  in  check  the  progress 
and  extent  of  the  work  in  Maryland.  First,  there  is  a  lack  of  good 
cattle  for  feeding.  In  this  particular  Maryland  is  not  alone,  for  stock 
shippers  report  a  heavy  demand  throughout  the  East  for  good  cattle. 
The  scarcity  is  quite  perplexing.  Conditions  have  changed  in  the  ranch- 
ing part  of  the  country.  So  great  has  been  the  demand  for  homes, 
that  the  land  has  been  settled  up  and  divided  into  small  holdings.  This 
change  in  land  ownership  has  decreased  the  amount  of  feeding  cattle 
produced. 

Moreover,  to  meet  this  scarcity  of  good  cattle,  it  will  be  well  for 
men  who  have  the  rough  pasture  land  to  deal  more  seriously  with  the 
problem  of  growing  their  own  feeding  stock.  In  other  words,  adopt  the 
policy  of  many  farmers  of  the  Central  Western  States.  Conditions  in 
some  sections  are  even  more  favorable  here  than  there  for  the  growing 
of  beef  from  the  calf  to  the  block.  A  few  have  adopted  such  a  plan, 
and  are  getting  along  quite  successfully. 

Another  ci.eck  to  the  extent  of  cattle  feeding  is  the  increased 
price  of  feed  stuffs.  Hay  and  grain  of  all  sorts  have  a  much  higher 
market  value  than  a  few  years  ago. 

The  demand  for  dairy  products,  especially  near  the  larger  cities, 
commands  marked  attention.  The  supply  of  milk  going  into  Washing- 
ton, Baltimore  and  Philadelphia  is  truly  great.  Then  the  farmers 
having  good  railroad  facilities  to  these  markets  find  it  very  profitable 
to  engage  in  dairying.  And  while  this  industry  needs  encouragement, 
and  is  growing  and  thriving,  yet  it  cannot  be  said  that  dairying  is  always 
a  success.  The  conditions  sometimes  favor  another  kind  of  enterprise, 
but  on  account  of  the  attractive  market  quotations  for  dairy  products, 
the  feeding  and  growing  of  beef  cattle  receives  very  little  consideration. 

LABOR  FOR  THE  FARM. 

One  of  the  most  serious  handicaps  to  cattle  feeding  in  this  State 
is  the  ever-present  scarcity  of  good,  competent  and  reliable  farmer 
labor.     A  successful  feeder  should  be  a  man  that  is  able  to  do- more 
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than  carry  out  feed  to  the  stock,  and  clean  out  the  stable.  He  should 
be  a  keen  observer  of  the  need-  of  the  animals  in  his  care.  It  is,  in- 
deed, a  grave  misfortune  that  only  a  few  of  the  right  sort  can  be 
found.  The  negro  who  was  once  employed  is  going  to  the  city.  Fac- 
tories of  all  sorts  are  calling  for  men.  If  labor  was  available,  cattle 
feeding  would  increase,  since  there  are  men  with  good  farms  and 
ready  capital  to  finance  the  enterprise.  Almost  everywhere  much  inter- 
est was  manifested  in  the  question  of  satisfactory  labor. 


DESIRABLE  TYPE  OF  CATTLE. 

The  best  type  of  feeder  has  a  conformation  which  will  allow  the 
production  of  a  maximum  amount  of  the  high-priced  cuts  of  beef. 
The  good  feeding  steers  are  those  which  are  comparatively  wide,  round 
and  deeply  ribbed.  The  animal  which  is  upstanding,  light  in  the  flank 
and  shallow  in  heart  girth  seldom  makes  a  good  feeder. 


Figure  1 — A  Poor  Feeder. 

In  form  the  feeder  should  be  broad  and  deep  in  front,  low  set  and 
blocky  built ;  he  should  carry  out  strong  and  wide  in  the  hind  parts  as 
well,  and  be  deep  and  low  in  the  flank  and  twist.  The  head  is  usually 
a  condensed  reflexion  of  the  rest  of  the  form.  A  broad,  short  head  is 
associated  with  a  thick,  wide,  low-set  body,  and  the  narrow  head  with 
slim  face  is  generally  accompanied  with  more  narrowness  and  greater 
length  of  legs  and  body. 
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It  will  be  found  frequently  that  the  narrow-chested  animal  is  a 
poor  feeder,  which  makes  but  little  progress  in  proportion  to  the  feed 
that  it  eats.  The  animal  with  the  deep,  wide  chest  on  the  bottom,  and 
not  shrinking  away  behind  the  forelegs,  is  one  strong  in  vital  force  and 
constitution,  and  is  not  deficient  in  capacity  to  make  feed  into  flesh 
and  fat  economically. 

An  important  factor  which  enters  into  the  value  of  the  finished 
steer  is  quality ;  so  as  to  have  quality  when  fattened,  the  animal  must 
have  much  of  it  before  it  goes  into  the  feed  lot.  Quality  in  the  steer 
means  fine  bone,  soft,  mellow  hide,  and  fine,  silky  hair,  while  a  very 
rough,  heavy  frame,  coarse  joints,  prominent,  ragged  hips,  and  rough, 
open  shoulders  are  such  attributes  which  are  the  most  striking  evidences 
of  deficiency  in  this  feature.  Quality  has  to  do  also  with  the  meat  and 
the  distribution  of  fat.  Meat  of  a  good  character  is  nicely  marbled 
with  fat — ^that  is,  the  fat  is  well  interspersed  between  the  muscular  fiber. 
Such  meat  has  a  richness  and  juiciness  which  is  much  sought  after  by 
the  consumer.  Now,  furthermore,  the  finished  steer,  to  have  high 
quality,  must  have  not  only  fine  bone,  a  mellow  hide,  and  fine,  silky 
hair,  -but  also  a  deep,  even  distribution  of  flesh,  which  is  mellow  and 
elastic  to  the  touch.  There  should' be  no  evidence  of  patchiness,  either 
about  the  last  ribs  or  the  tail  head,  for  such  shows  an  uneven  distribu- 
tion of  fat,  which  is  undesirable. 

THE  KIND  OF  CATTLE  FOUND  ON   MARYLAND  FARMS. 

Generally  speaking,  the  kind  of  cattle  found  in  the  feed  lots  and 
pastures  was  not  of  the  best  type.  So  many  cattle  were  lacking  in  width 
and  depth  of  body,  high  standing  from  the  ground,  and  very  deficient 
in  muscular  development.  Quite  often  there  was  a  good  bony  frame, 
with  sufiicient  quality,  but  there  was  not  the  large  heart  girth,  with  the 
full  crops  so  much  desired  in  all  good  feeders;  the  ribs  were  deficient 
in  their  width  of  arch,  the  loins  were  narrow,  and,  in  fact,  the  hind 
quarters  were  light,  narrow  and  wanting  in  the  depth  which  is  found 
with  the  low  flank  and  deep  twist. 

Experience  has  taught  but  few  Maryland  men  how  to  handle  and 
fatten  the  well-bred  and  muscular  steer.  The  chief  demand  all  along 
has  been  for  the  thin  steer  at  a  low  figure.  This,  of  course,  has  helped 
to  fiafr  the  t)rpe  of  steers  going  into  the  feed  lot. 

The  type  in  many  of  the  herds  lack  uniformity,  for  even  in  the 
small  bunches  several  different  types  were  found.  In  some  feeding 
lots  a  few  of  the  low-down  blocky  types  were  in  with  the  others  of  the 
larger,  heavier-framed  sort.  Uniformity  in  type,  size,  weight,  and  even 
color,  in  a  herd  of  well-finished  steers  has  immeasurable  value,  which 
should  be  duly  recognized. 

The  weight  most  commonly  desired,  for  a  short  feeding  period, 
ranges  closely  around  i,ooo  pounds.  Especially  is  this  true  for  winter 
feeding,  and  when  cattle  are  bought  in  November.  If  bought  for  sum- 
mer grass  feeding,  or  if  bought  in  September  for  early  winter  feeding, 
a  steer  near  the  800  to  the  850  mark  is  bought. 
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Just  recently  a  few  men,  by  reason  of  the  scarcity  of  the  larger 
animals,  have  bought  young  calves.     Not  much  attention  is  given  to 


Figure  2 — A  Steer  Fattened  in  Montgomery  County,  Md. 

age  and  weight,  if  quality  and  prices  are  good.  And  again,  it  would  be 
well  that  more  attention  to  be  given  to  quality  and  the  proper  type 
in  conformation  than  to  age  and  weight. 

STEERS  OF  DIFFERENT  BREEDS. 

With  the  improved  breeding  of  livestock,  a  most  useful  and  profit- 
able type  of  animal  has  been  obtained  for  different  purposes.  Certain 
breeds  of  cattle  have  been  bred,  either  for  milk  or  beef  production. 
Now  for  beef  there  are  the  Shorthorns,  Herefords  and  Aberdeen  An- 
gus, which  are  the  most  generally  known.  These  breeds  have  been  de- 
veloped especially  for  beef,  and  whenever  a  herd  has  much  of  the  blood 
of  either  of  these  breeds  in  it,  the  type  of  the  good  feeder  is  generally 
found.  Then  aside  from  having  a  conformation  peculiarly  adapted  for 
beef  production,  it  is  found  that  these  breeds  have  different  character- 
istics which  feeders  have  learned  to  recognJze  and  value  highly. 

As  beef  producers,  the  Shorthorns  rank  in  the  first  class.  In  all 
the  leading  fat  stock  shows  of  Great  Britain  and  America,  Shorthorn 
steers  far  outnumber  any  other  breed,  while  in  the  stockyards  Short- 
horn grades  largely  predominate. 
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Shorthorns  are  good  lot  and  stall  feeders ;  they  make  rapid  gains, 
and  show  fairly  good  dressing  percentage;  they  are  a  little  inclined 


Figrure  3— A  Typical  Shorthorn  Steer. 


Figure 


Typical    Hereford    Steer. 


to  be  leggy  and  upstanding,  which  is  against  them,  but  they  are  quick 
to  adapt  themselves  to  any  changes  and  environments. 
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The  Herefords  as  meat  producers  have  high  rank.  These  cattle 
have  made  marked  improvement  within  the  last  twenty-five  years.  The 
breed  is  criticized  for  having  an  excess  of  throatiness,  dewlap  and  lack 
of  development  of  rump  and  hind  quarter.  The  Hereford  steer  is  noted 
a  •  an  excellent  grazing  animal,  and  in  this  respect  has  no  equal.  Here- 
fords mature  much  more  rapidly  than  Shorthorns,  and  are  much  in 
favor  for  the  production  of  the  so-called  "baby  beef." 


Pi^are  6— Kambrick's  Car-load  of  Pat  Steers  (Aberdeen  Angus)  atChicaffo  Live-Stock 
Show,  1906.    (Fhoto  by  Porter.) 

In  the  show  ring  the  Aberdeen  Angus  steer  has  made  a  remarkable 
record.  No  other  breed  has  made  so  fine  a  record  in  winning  the  high 
honors  at  the  Chicago  International  Livestock  Show.  The  breed  has 
won  many  highest  honors,  not  only  in  champion  fat  steer  classes,  but 
also  in  carload  lots.  The  steers  are  excellent  feeders,  but  must  not  be 
too  closely  confined;  they  are  more  or  less  wild  by  nature,  so  that 
strangers  and  dogs  must  keep  away.  This  breed  appears  to  stand 
shipping  by  rail  somewhat  better  than  the  other  breeds  of  cattle.  They 
are  not  so  well  adapted  to  the  range  as  the  Herefords,  but  mature  early, 
and  are  highly  prized  by  many  growers  of  "baby  beef." 
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Figure  5 — A  Typical  Aberdeen  Angus  Steer. 
SOURCES  OF  SUPPLY. 

Where  ito  secure  good  high-quality  feeding  cattle  at  reasonable 
prices  engages  the  attention  of  every  stockman.  Where  to  go  is  quite 
perplexing.  The  markets  are  searched  everywhere  to  supply  the  de- 
mand, and  as  yet  it  cannot  be  said  with  much  certainty  that  one  market 
is  at  all  times  better  than  another.  Doubtless,  at  stated  seasons  of  the 
year  one  or  more  markets  are  better  than  others  for  some  grades  or 
classes  of  feeding  stock. 

The  outlook  for  feeding  cattle  is  very  unsettled  in  some  sections  of 
the  State,  by  reason  of  experience  and  reports  which  verify  the  state- 
ment that  cattle  from  certain  markets  or  districts  are  better  feeders, 
and  will  finish  easier  than  cattle  from-  other  parts.  Such  reports  are 
always^  valuable,  but  when  the  supply  of  stock  is  limited,  more  than 
one  market  must  be  investigated.  It  always  pays  to  keep  in  close 
touch  with  the  larger  markets,  because  as  a  usual  thing  a  better  quality 
of  animal  can  be  obtained  there. 

The  supply  of  the  two-year-old  steer,  so  much  in  demand  at  the 
present  day,  is  not  so  great  as  formerly.  At  the  stockyards  of  the 
large  markets  of  the  west  many  of  the  two-year-olds  are  coming  in 
as  the  finished  product,  and  are  ready  for  slaughter.  If  such  a  steer  is 
there  unfinished,  and  has  quality  and  breeding,  it  is  usually  because  his 
owner  has  been  unfortunate  in  not  having  feed  to  finish  him.  The 
price  of  such  stock  is  unusually  high. 
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The  greatest  market  for  feeding  cattle  is  Chicago.  Other  good 
markets  which  are  patronized  by  Maryland  feeders  are  Southwest 
Virginia,  St.  Louis,  Kansas  City,  Buffalo  and  Pittsburg.  Some  cattle 
have  been  secured  on  the  market  at  Lancaster,  Pennsylvania. 

Stock  coming  into  the  State  are  classified  by  many  men  not  accord- 
ing to  their  condition  or  quality,  but  according  to  the  section  of  country 
or  market  from  which  they  have  been  shipped.  Most  of  the  cattle 
from  the  west  are  known  as  Western  or  Chicago  cattle;  others  are 
known  as  Southwest  Missouri  or  Texas  cattle.  Stock  from  the  north 
are  called  either  Buffalo  or  Canadian,  and.  may  acquire  a  new  name,  if 
they  stop  at  Pittsburg  or  Lancaster,  Pennsylvania.  Then,  cattle  from 
Tennessee,  Virginia  and  West  Virginia  are  classed  chiefly  as  Virginian 
cattle. 

The  subject  of  acclimation  has  been  receiving  much  attention  in 
connection  with  the  source  of  supply.  For  short-winter  feeding  there 
is  not  so  much  preference  noted,  but  when  the  cattle  are  to  be  pastured, 
particularly  in  the  warmer  counties  of  the  State,  it  is  to  be  expected 
that  cattle  grown  in  a  similar  climate  will  do  best.  This  being  so,  it  is 
natural  that  Virginian  cattle  will  acclimate  easiest  in  most  parts  of 
Maryland. 

In  some  localities  there  has  been  a  decided  preference  expressed  for 
cattle  coming  either  from  the  West,  North  or  from  Virginia. 

When  men  are  catering  to  a  demand  for  a  handy  weight  bullock 
the  Virginia  steer  is  put  into  the  feed  lot;  he  makes  a  smooth  finish 
on  light  gains,  and  also  finishes  easily  if  kept  on  a  summer  pasture. 
Some  claim  that  the  market  in  Washington,  Baltimore  and  Philadel- 
phia for  the  handy  weight  bullock  has  been  built  up  largely  by  the 
use  of  the  Virginia  steer.  The  feeders  producing  the  heavy  beef,  and 
supplying  some  of  the  export  trade,  are  obtained  chiefly  from  the 
West  and  North.  These  cattle  do  not  always  acclimate  easily,  but  often 
are  the  heavier  gainers.  It  takes  more  than  a  little  warming  up  to  get 
him  in  shape  for  market ;  his  frame  has  been  built  for  a  wealth  of  fat 
and  flesh,  and  therefore  takes  more  time  than  many  of  the  speculative 
feeders  care  to  give  them. 

Several  parties  who  handle  cattle  in  small  bunches  have  expressed 
a  great  deal  of  dissatisfaction  with  the  stock  which  they  have  ordered 
through  commission  firms.  The  quality  of  the  animal  was  not  what 
they  expected ;  the  weights  were  either  too  heavy  or  too  light,  or  one 
or  more  animals  were  out  of  class  with  the  rest. 

Local  commission  men  are  an  advantage  many  times.;  they  will 
ship  in  several  loads  of  cattle,  and  then  allow  the  farmers  to  come  and 
select  their  own  feeders.  At  times  a  few  men  will  agree  to  bear  the 
expenses  of  one  of  their  number,  who  is  competent  to  select  feeding 
cattle,  to  go  and  buy  their  cattle.  But  some  men,  who  generally  feed 
a  large  number,  and  are  confident  in  making  a  saving,  do  their  own 
buying,  and  also  make  their  own  sales. 

Freight  rates,  distance  from  market  and  driftage  each  have  an 
important  bearing  on  the  traffic  and  have  their  influence  on  the  cost  of 
transportation.  When  looking  over  the  reports  of  farmers,  it  is  difficult 
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to  make  a  comparison,  since  so  much  has  teen  said  about  rate  discrimi- 
nation. Rates  per  hundred  from  Chicago  to  Baltimore  have  been  25 
cents,  from  Buffalo  to  Baltimore  19  cents,  from  Chicago  to  points  in 
Washington  and  Frederick  counties  25  cents,  and  from  Buffalo  to 
Garrett  county  17  cents.  A  few  loads  from  Kansas  City  to  Frederick 
county  have  come  in  at  21  cents  per  hundred.  In  a  few  instances  it  is 
very  evident  that  distance  does  not  count  for  so  very  much. 

The  driftage  on  the  long  hauls  is  by  far  the  greatest.  The  amount 
may  vary  within  wide  limits,  and  is  the  result  of  the  care  the  cattle 
receive,  both  before  starting  on  the  journey  and  while  en  route. 

RANGE  OF  PRICfeS  FOR  CATTLE. 
.  Cattle, 


A 

Native 

Steers 

150O-1S00 

pounds. 

^foi^      Poor  to  Best 

llo-lfoO   i   Co^,^d 
pounds.     1    "^^^^^^• 

Native 

Texas  and 

Stock 
andFee 

ers 
ders. 

5  10 

Western 
Steers. 

Range,  1906  .. 

4.75a  10.50 

3.90a  17.00:  2.40a 

6.60 

1.75a 

2.90a    6.36 

Range,  ^1905... 

4.40a    8.65 

3.00a    8.45  2.25a 

6.80 

1.50a 

6.45 

2.60a    6.25 

Range,  1904... 

4.35a  10.50 

3.35a  12.25  2.00a 

7.50 

1.50a 

5.50 

2.40a    6.65 

Range,  1908... 

4.10a    7.35 

3.35a    8.35  2.50a 

5.50 

1.50a 

5.20;  2.55a     5.10 

Range,  1902... 

4.25a  14.50 

3.60a    9.00   3.35a 

8.25 

1.90a 

6.00  2.55a    7.65 

Range,  1901... 

4.75a    9.30 

3.60a  12.00  2.00a 

8.00 

1.65a 

5.15  2.75a    5.75 

Range,  1900... 

4.70a  15.50 

3.90a  11.00  1.75a 

6.00 

2.10a 

5.25  3.00a    6.90 

Range,  1899... 

4.60a    8.50 

4.00a    8.25  2.00a 

6.85'  2.50a 

5.40  3.10a    6.75 

Range,  1898... 

4.10a    6.25 

3.80a    6.15   2.00a 

6.40;  2.50a 

6.40   3.15a    5.40 

Range,  1897... 

4.00a    6.00 

3.35a    6.00,  1.7fia 

5.401  2.40a 

4.75;  2.75a    4.90 

Range,  1896... 

3.40a    6.50 

2.90a    6.26 

1.75a 

4.40i  2.20a 

4.10  2.10a    6.50 

Range,  1895... 

3.60a    6.60 

2.90a    6.40 

2.00a 

5.75 

2.25a 

5.15 

2.25a    6.75 

Valuation  Cattl6,  1906 $163,670,389.00 

Valuation  Calves.  1906 4,520,130.00 


SYSTEMS  OF  FEEDING. 

The  system  or  method  of  getting  cattle  ready  for  market  varies 
in  some  particular  in  nearly  every  section  of  the  State.  Qimate  con- 
ditions, and  the  varied  character  of  the  soil,  its  topography  and  adapta- 
bility for  certain  crops,  and  field  management,  make  it  advisable  to 
pursue  different  methods. 

The  system  of  feeding  cattle,  though  varying  as  to  minor  details, 
may  be  divided  into  two  classes,  namely,  the  short  feed  and  long  feed. 
In  the  short  feed  the  cattle  are  put  on  a  full  grain  ration  as  soon  as 
possible,  and  are  kept  only  for  a  short  time,  usually  from  three  to  six 
months.  In  the  long  feed  the  cattle  are  kept  on  rough  feed,  with  very 
little  grain  during  the  first  winter,  pastured  during  the  summer,  and 
finally  sold  from  the  grass  in  the  fall,  or  put  on  a  grain  ration  and 
sold  in  the  winter.  The  length  of  time  given  to  a  long  feed  is  generally 
about  twelve  or  more  months. 
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SHORT  FEEDING. 

Many  of  the  cattlemen  in  Maryland  follow  the  short  feeding 
system.  In  truth,  most  of  the  cattle  sent  to  market  from  the  feeding 
lots  have  been  put  through  on  a  short  feed.  This  is  naturally  to  be 
expected,  because  very  much  of  the  land  is  cropped  each  season.  Then, 
in  order  to  feed  up  the  roughage,  and  make  manure,  cattle  are  fed 
during  the  winter  months. 

This  system  of  short  feeding  naturally  divides  itself  into  three 
heads:  First,  grass;  second,  stall  or  lot,  and  third,  grass  and  stall  in 
combination.  ^ 

In  the  western  part  of  the  State,  especially  in  Harford  county,  a 
few  men  who  have  much  rough  pasture  land  buy  their  cattle  in  the 
early  spring,  and  make  use,  if  need  be,  of  a  little  corn-fodder,  or  other 
roughage,  until 'erass  comes.  The  cattle  are  then  turned  out  to  pasture, 
and  fattened  &i,  the  grass  as  best  they  will,  without  any  grain.  With 
good  grass  tms  method  has  been  reported  to  make  fairly  good  rent 
for  the  kind  of  land  used.  When  grain  was  fed  to  the  cattle  on  grass 
the  gains  afeti  prices  did  not  compensate  the  expense  incurred. 

Most  ^Sf  the  cattle  fattened  in  Maryland  are  fed  in  stalls,  open 
stables  antf  .feheds,  with  an  adjoining  lot  or  pound.  Most  of  the  stall 
feeding  is'  iarried  on  during  the  winter  months.  The  feeding  is  com- 
menced lit 'November,  or  the  first  of  December,  and  the  cattle  are  fin- 
ished between  April  i  and  the  first  of  June.  Some  bunches  are  in  such 
a  conffitibn  that  they  can  be  finished,  ready  for  market,  in  60  to  90  days. 

The  grass  and  stall  in  combination  feeding  commences  usually  in 
SeptiSchber,  and  the  cattle  are  finished  by  Christmas  or  the  first  of 
Jantiary.  In  this  way  the  cattle  get  filled  up,  recover  from  the  loss  in 
driftage,  and  make  some  gain  on  the  fall  pastures  before  the  grain 
feeding  commences. 

'!  LONG  FEEDING. 

Only  a  small  per  cent,  of  the  cattle  feeders  of  the.  State  keep  cattle 
feeding  as  long  as  a  year.  This  class  of  feeders  are  found  chiefly  in 
Montgomery,  Howard  and  Harford  counties,  while  those  who  raise 
their  own  cattle  are  found  in  Garrett,  Washington  and  Talbot  counties. 

Under  this  system  the  cattle  are  pastured  through  the  summer 
months.  The  pastures  in  the  sections  which  follow  this  system  are 
permanent  in  character,  and  the  growth  consists  mainly  of  Kentucky 
blue  grass  and  white  clover.  These  pastures  are  located  on  the 
meadow  lands,  and  on  the  hill  lands  that  are  too  rough  to  cultivate.  In 
many  cases  they  have  never  been  plowed,  and  in  most  cases  have  been 
in  grass  many  years.  In  the  mountain  sections  cattle  are  grazed  on 
lands  which  are  growing  timber,  with  much  undergrowth  of  brush'. 

The  class  or  grade  of  cattle  used  for  long  feeding  differs  from  those 
used  for  short  feeding  chiefly  in  their  weight.  The  long-feeding 
period  cattle  go  into  the  lot  about  100  to  200  pounds  lighter  than  for  the 
short  period.    In  each  case  the  same  quality  breeding  and  conforma- 
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tion  is  desired.  Cattle  fed  for  a  year  or  more  make  considerably  greater 
total  gains  than  the  short  term  feeders.  As  much  as  five  hundred 
pounds  have  been  reported  in  a  few  instances. 


SHELTER  FOR  CATTLE. 

The  shelter  problem  in  cattle  feeding  is  of  importance,  since  it 
influences  materially  the  cost  of  labor  and  other  questions  which  effect 
the  cost  of  producing  beef.  Cattle  should  be  protected  during  unfavor- 
able seasons  of  the  year,  but  the  question  is  what  is  necessary  and  suf- 
ficient to  give  the  animal  comfort,  and  yet  not  overflo  the  thing?  Too 
warm  quarters  arc  just  as  harmful  to  the  health,  and  to  the  rate  of 
gains,  as  not  warm  enough.  There  should  be,  however,  sufficient  pro- 
tection, so  that  the  animal  will  not  need  to  use  mtich  more  food  for 
heat  production  to  keep  up  the  normal  temperature  of  the  body  than 
is  naturally  radiated  during  the  rapid  assimilation  of  food.  The  ani- 
mal, after  having  been  fed  for  beef  for  some  time,  has  more  or  less 
fat  distributed  over  the  body  just  beneath  the  skin,  and  this  gives  added 
protection.  But,  when  providing  shelter,  the  animal  must  not  be  given 
uncomfortably  warm  quarters,  because  he  will  lose  appetite,  become 
languid  and  lose  weight.  Quarters  for  fattening  cattle  should  be  dry 
and  well  ventilated,  rather  than  very  warm. 

For  stock  cattle  the  situation  is  different.  They  are  not  forced 
along  with  grain,  and  hence  do  not  have  a  cover  of  fat  as  a  protection. 
Director  Waters,  of  the  Missouri  Experiment  Station,  after  studying 
the  shelter  problem  for  several  years,  concludes  from  experiments  that 
cattle  living  on  rough  feed  and  little  grain  must  have  a  good,  warm, 
well-ventilated  barn,  and  that  fattening  cattle  do  best  in  open  sheds. 
The  Pennsylvania  Stationf  has  also  done  some  valuable  work  on  the 
subject  of  sheltering  and  feeding  cattle,  from  which  they  concluded 
after  three  years'  work  that  the  gains  made  by  fattening  steers  are  not 
increased  by  warm  quarters.  Stables  cannot  be  too  cold  for  fattening 
steers,  provided  they  are  kept  dry  and  well  bedded. 

BUILDINGS  AND  BARNS  USED  IN  FEEDING  CATTLE. 

The  character  of  the  barns  and  sheds  for  feeding  cattle  varies 
considerably  in  different  parts  of  the  State.  The  climate  of  the  west- 
ern counties  has  caused  farmers  to  construct  large  bank  barns  for  the 
sheltering  of  their  crops  and  livestock,  while  farmers  in  Southern 
Maryland,  and  on  the  Eastern  Shore,  have  built  less  expensive  struct- 
ures. Simple  sheds  have  sufficed  quite  well.  The  open  shed  for  fatten- 
ing cattle  is  found  in  many  places,  and,  all  things  considered,  is  the  best 
when  cattle  are  fattening  and  taking  on  heavy  and  rapid  gains.  At  one 
place  a  small  feeding  lot  entirely  shedded  over  was  found.     Some 
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Straw  sheds  are  in  use,  and  quite  a  little  shelter  is  furnished  by  stack- 
ing the  straw  in  the  feed  lot  about  the  barn. 

Few  barns  and  little  shedding  are  used  during  the  summer  months 
for  beef  cattle,  but  in  the  winter  most  of  the  feeding  is  done  within 
bams.  Some  of  these  barns  are  fitted  up  with  stalls  and  stanchions,  in 
which  each  animal  is  fastened  for  the  night  at  least.  Others  have 
small  enclosures,  in  which  a  number  of  steers  are  limited  as  to  space, 
and  not  allowed  to  move  about  with  much  freedom. 

It  is  quite  evident  that  the  amount  of  shedding  and  barn  shelter 
required  for  fattening  cattle  is  not  definitely  determined  or  well  under- 
stood, because  it  is  a  frequent  occurrence  to  find  expensive  large  barns 
in  localities  where  open  sheds  would  have  answered  sufficiently  well. 
When  the  weather  is  warm  and  mild  it  is  far  better  for  the  stock  to  be 
outside  than  housed  up  in  a  damp,  dark  barn. 

HANDLING  AT  STABLE. 

There  are  several  methods  in  use  for  handling  cattle  about  the 
stable.  One  is  to  keep  the  cattle  in  the  barn  over  night,  and  then  all9w 
them  to  run  on  an  outside  lot  during  the  day,  if  the  weather  permits. 
Another  practice  is  to  keep  the  cattle  fastened  in  the  barn  all  the  time, 
except  for  a  short  time  when  the  stable  is  cleaned.  And  still  another 
practice  is  simply  to  fasten  the  cattle  while  they  eat  their  grains ;  the 
rest  of  the  time  they  are  given  the  run  of  a  small  lot  or  pound,  and  open 
shed.  The  stables  of  the  first  two  methods  have  the  manure  removed 
daily,  which  of  course  necessitates  much  daily  labor.  In  the  last  method 
there  is  no  stable  to  clean.  The  place  is  kept  clean  by  liberal  applica- 
tions of  straw,  or  the  waste  from  shredded  fodder. 

When  handling  cattle  about  a  barn  it  is  a  mistake  to  keep  them 
fastened  in  lock  stanchions  any  length  of  time.  A  steer  to  do  his  best 
must  have  some  freedom  and  exercise.  At  the  same  time  precautions 
must  be  taken  lest  the  lot  or  stable  be  too  large,  so  that  the  exercise  is 
excessive,  and  thus  the  food  consumed  is  used  in  energy,  instead  of 
producing  flesh  and  fat.  The  least  expenditure  of  energy  for  main- 
tenance occurs  when  the  steer  is  lying  down  comfortably ;  consequently 
the  quarters  should  be  provided  for  this  necessity.  Feed  steers  plenti- 
fully ;  give  them  a  good,  dry,  soft  bed,  and  they  will  lie  down,  stretch 
out  to  the  feeder's  delight,  be  content,  and  make  rapid  and  substantial 
gains.  Comfort  and  contentment  are  little  thought  of  by  those  who 
allow  the  pound  or  lot  to  become  so  filthy  that  the  steer  will  not  lie 
down.  A  constant  supply  of  good,  clean  water,  and  plenty  of  salt 
always  within  reach,  also  contribute  to  the  steer's  comfort,  and  in- 
crease the  farmer's  returns. 

FOLLOWING  CATTLE  WITH   HOGS. 

Keeping  hogs  in  the  feed  lot,  stable  or  pasture,  to  follow  after 
cattle,  is  not  a  general  practice  in  Maryland.  The  few  men  who  have 
kept  hogs  in  this  way  give  very  favorable  reports.    One  instance  shows 
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that  a  good  share  of  the  profit  of  the  feeding  was  made  by  the  hogs. 
This  feeder  reported  between  eight  and  nine  dollars  for  each  hog  on 
eighteen  head,  which  had  followed  twenty-four  steers.  The  number 
of  hogs  per  head  of  cattle  depends  pretty  much  on  the  character  of  the 
feed  given.  When  the  grain  was  ground  into  meal,  or  when  the  com 
was  fed  in  silage  only  about  one  hog  for  every  four  to  six  steers  was 
kept,  .but  with  crushed  corn  or  corn-fodder  one  hog  followed  two  or 
three  steers.  A  few  hogs  in  a  pasture  will  work  over  the  droppings 
of  the  cattle,  and  prevent  the  rank  growth  in  spots  which  cattle  will 
not  eat. 

PASTURING  CATTLE. 

Beef  cattle  which  are  carried  through  the  summer  are  mostly  fed 
on  pastures. 

The  permanent  pastures  are  mostly  composed  of  Kentucky  blue 
grass  and  white  clover.  In  some  sections  the  white  clover  does  not 
flourish  as  well  as  in  others.  When  white  clover  is  absent  the  farmers 
do  not  regard  the.  pastures  as  highly,  as  they  have  noted,  that  cattle  do 
not  do  as  well  as  when  on  the  pastures  containing  clover.  Red  top 
grass  is  found  to  some  extent  in  many  pastures,  particularly  in  the 
Southern  and  Eastern  part  of  the  State. 

On  the  lighter  lands  of  Southern  and  Eastern  Maryland  the  Ber- 
muda grass  is  found  widely  distributed,  and  makes  a  good  pasture. 

The  Japan  clover  (Lespedeza  Striata)  is  found  wild  in  the  pas- 
tures in  many  parts  of  the  State.  It  is  quite  nutritious,  and  is  especially 
valuable  as  a  mid-summer  pasture. 

The  marshes  and  land  along  the  rivers  and  creeks  in  the  tide- 
water sections  grow  an  abundance  of  coarse  natural  grasses,  as  do  also 
the  glades  in  the  mountains  of  Western  Maryland.  These  grasses 
produce  good  early  and  late  pastures,  and  also  a  fairly  good  hay,  if 
cut  at  the  proper  season.  Meadows  and  land  which  has  been  cut  for 
hay  and  wheat  stubble  afford  considerable  late  summer  and  fall  pas- 
tures. In  sections  where  fodder  is  topped  the  part  that  remains  m  the 
field  gives  fall  and  winter  pasture. 

The  quality  of  the  pasture  varies  considerably  with  the  soil,  and 
the  way  in  which  it  has  been  cared  for.  The  best  natural  pastures  are 
found  in  the  Northern  and  Western  parts  of  the  State.  In  these  sec- 
tions woodland  or  land  which  has  just  been  cleared,  if  grazed,  will 
soon  become  set  with  grass  and  clover,  and  in  a  few  years  have  a  good 
sod,  which  will  afford  lots  of  feed.  Some  farmers  give  their  pasture 
lands  good  care,  and  look  after  the  keeping  down  of  obnoxious  weeds. 
In  a  few  instances  farmers  give  the  pasture  lands  occasional  top  dress- 
ings of  lime,  manure  or  fertilizer,  and  find  that  such  treatments  pay 
well.    This  practice  should  be  more  general. 

-  Pastures  should  not  be  grazed  too  closely  in  the  fall,  but  a  slight 
growth  allowed  to  accumulate  to  serve  as  a  mulch  for  winter  protection, 
^d  this  will  also  induce  an  earlier  start  the  next  spring. 
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The  amount  of  feed  produced  per  acre,  and  consequently  the  area 
required  for  an  animal,  varies  considerably  with  the  seasons  and  the 
condition  of  the  soil.  Some  pastures  will  summer  one  steer  per  acre, 
while  other  pastures  will  require  two  to  four  acres  per  steer. 

The  length  of  the  pasturing  season  varies  in  different  parts  of  the 
State,  and  also  with  the  weather  conditions  from  six  to  nine  months. 
The  duration  of  life  of  a  pasture  varies  with  the  soil  conditions,  and 
the  treatment  to  which  it  has  been  subjected.  There  are  many  pas- 
tures in  the  State  ranging  from  30  to  100  years  old ;  but  usually  land 
is  left  in  pasture  only  three  to  five  years. 

Usually  it  would  pay  farmers  to  make  a  greater  effort  to  get  good, 
permanent  pastures  established,  and  then  take  good  care  of  them,'  so 
as  to  get  them  to  last  a  great  many  years,  rather  than  to  be  continually 
trying  to  get  them. 

SUPPLEMENTING  PASTURES  BY  GRAIN  OR  OTHER  FEED. 

As  a  rule  cattle  are  fed  nothing  else  when  on  pasture;  yet  some 
farmers  have  found  that  the  feeding  of  some  grain,  daily,  will  pay. 
Some  feeders  give  some  silage  or  soiling  to  cattle  during  the  part  of 
the  season  when  the  pasture  becomes  short. 

Cattle  which  are  sold  to  the  butchers  directly  from  the  pastures 
are  usually  fed  some  grain  during  the  two  or  three  weeks  just  pre- 
vious to  shipment. 

Some  stockmen  claim  that  it  requires  just  about  so  much  grain  to 
finish  cattle  for  market,  and  that  if  this  is  given  gradually  a  little  grain 
daily,  all  through  the  season,  they  are  in  better  condition  to  go  on  to 
grain  feeding  in  the  fall. 

GAINS  MADE  ON  PASTURE. 

,  The  gains  made  on  pasture  are  usually  very  satisfactory,  and  will 
average  better  than  those  made  by  stall  feeding.  One  man  reported 
that  a  lot  of  steers  which  had  been  wintered  on  sweet  corn  fodder 
made  a  gain  of  three  pounds  per  day  on  the  pasture.  This  was  an 
exceptionally  good  pasture,  and  returned  to  its  owner  from  $1.65  to 
$4.cx>  net  per  month  on  each  bullock. 

Cattle  wintered  on  silage  will  not  gain  as  fast  when  turned  on  to 
grass  as  those  fed  on  dry  feed,  but  the  silage-fed  steers  come  through 
the  winter  better  than  those  on  dry  feed. 

FEEDS  USED. 

Grains. 

The  great  feed  for  fattening  cattle  is  com.  The  grain  and  forage 
of  this  widely  grown  farm  product  is  fed  in  many  ways  to  stock,  and 
only  in  a  few  instances  are  cattle  put  on  the  market  without  haying 
had  some  com.  Where  oats  is  grown  in  the  crop  rotation  they  are  fed 
ground  up  with  corn  into  what  is  called  mixed  feed.  Very  little  wheat 
or  rye  is  ever  fed. 
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In  making  up  rations  for  cattle,  corn  is  often  fed  alone,  but  this 
system  is  not  so  popular  at  present,  and  small  amounts  of  commercial 
feeds  are  used.  Bran  is  used  only  in  conjunction  with  corn  meal.  For- 
merly cottonseed  had  a  place,  but  now,  on  account  of  its  high  price, 
most  men  haye  abandoned  its  use  almost  entirely,  except  to  put  on  the 
market  finish.  One  or  two  stockmen  were  giving  a  rather  heavy  ration 
of  cottonseed  meal  with  corn  silage.  Another  man  was  using  dried 
brewer's  rye  grains,  which  contained  19  per  cent,  of  protein  and  five 
per  cent.  fat.    These  were  shipped  to  his  station  for  $15  per  ton. 

While  some  corn  is  bought  by  feeders  who  do  not  raise  enough  on 
their  own  farms,  yet  bran  and  cottonseed  meal  have  the  largest  sales  as 
feedstuffs. 

ROUGHAGE. 

The  objects  in  feeding  having  been  to  make  use  of  the  rough  forage 
there  is  little,  if  any,  bought  for  the  feed  lot.  Corn  fodder  and  com 
stover  are  the  principal  stuffs  that  cannot  be  easily  sold,  and  must 
necessarily  be  fed  up  and  made  into  manure.  These  with  timothy  hay, 
clover,  alfalfa,  silage,  either  of  corn,  sorghum  or  pea  vines,  and  the 
straw  from  oats,  wheat  and  rye,  make  up  most  of  the  available  rough- 
age. Timothy  hay,  oat,  straw  and  com  fodder  constitute  the  bulk  of  the 
roughage  in  Garrett  and  Washington  counties.  In  Frederick  and  Car- 
roll counties  a  wider  variety  is  found.  Here  the  pea  vines  left  from 
the  canning  factories  are  made  into  silage.  In  Southern  Maryland, 
and  on  the  Eastern  Shore,  cow-pea  hay  and  cow-pea  pastures  are  found 
in  quite  extensive  use. 

The  farmers  of  Maryland  can  grow  quite  a  variety  of  legumes, 
and  through  them  grow  considerable  of  the  protein  which  they  require 
for  balancing  rations,  and  thus  save  the  purchasing  of  the  expensive 
by-product  mill-feed. 

SILAGE. 

The  success  -attending  the  use  of  silage  in  the  dairy  business  has 
created  much  interest  among  beef-cattle  men.  Silage  furnishes  a  suc- 
culent food,  which  is  quite  essential  to  the  dairy  cow  in  keeping  her 
digestive  system  in  good  condition.  The  same  will  be  found  tme  for 
the  beef  animal.  Twenty  pounds  of  silage  per  day  will  supply  all  the 
bulk  and  water  needed  in  a  fattening  ration.  The  other  roughage  may 
consist  of  either  long  fodder  or  mixed  hay.  The  economy  of  using 
silage  for  fattening  purposes  is  well  brought  out  by  Prof.  A.  M.  Soule, 
at  the  Virginia  Station,  in  Bulletin  No.  157,  in  which  he  states  the  fol- 
lowing conclusions : 

"There  was  a  difference  of  from  .3  to  .5  of  a  pound  of  gain  per 
head  per  day  in  favor  of  the  silage-fed  cattle.  They  also  finished  out 
better,  and  in  any  discriminating  market  would  certainly  bring  a  better 
price  than  the  dry-fed  cattle. 
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"Of  the  three  forms  of  roughage  fed,  the  silage  was  eaten  with 
the  greatest  relish,  and  there  was  absolutely  no  loss,  whereas  with  the 
stover  the  loss  amounted  to  13.5  per  cent.,  and  with  hay  4.16  per 
cent.  Where  a  larger  number  of  animals  are  fed  this  would  make  a 
considerable  difference  in  the  cost  of  ration,  except  that  the  shredded 
stover  can  be  utilized  to  advantage  for  bedding." 

Silage  as  it  is  put  up  today  is  better  than  when  the  practice  was 
first  started.  Good  silage  of  corn  is  made  when  the  grain  has  passed 
the  milk  stage,  and  has  commenced  to  glaze  a  little.  Silage  is  made 
also  from  sorghum,  corn  and  cow-peas  and  pea  vines. 

CORN  STOVER. 

Corn  stover  is  used  both  shredded  and  unshredded.  Ordinarily 
the  cattle  will  waste  a  considerable  quantity,  whichever  way  it  is  fed. 
The  shredded  fodder  is  prepared  because  the  cattle  eat  a  greater  per- 
centage of  it,  and  the  manure  is  handled  more  easily.  Fodder  is  often 
fed  on  the  ground  in  the  open  pasture  field  to  save  the  hauling  of 
manure. 

There  is  a  saving,  however,  in  having  the  fodder  shredded. 
Usually  the  feed  is  taken  care  of  earlier,  and  there  is  less  exposure 
to  leaching  rains  and  weathering  processes.  Again,  more  feed  can 
be  put  in  a  smaller  space,  thus  requiring  less  storage  space. 

GAINS  OBTAINED. 

The  amount  of  gain  in  weight  varies  with  the  length  of  the  feeding 
period,  the  class  of  cattle  and  the  ration  given.  Seldom  is  there  less 
than  200  pounds  gain,  and  sometimes  as  much  as  400  or  500  pounds 
are  obtained.  A  few  who  make  a  specialty  of  supplying  the  handy 
weight  butcher  trade  simply  put  on  enough  weight  and  finish  needed  to 
make  the  animal  sell  well.  Such  light  gains  are  made  on  those  feeders 
which  are  smoothly  turned,  and  are  not  especially  well  built  for  heavy 
gains.  This  class  of  steers  go  into  the  feed-lot  in  fair  condition.  Those 
stockmen  who  put  on  the  heavy  gains  take  cattle  with  all  the  quality 
possible,  and  pay  particular  attention  to  the  beef  t3rpe  conformation. 
High  quality  feeding  cattle,  with  good  conformation,  are  bought  at  a 
high  price  in  any  market,  but  when  such  stuff  is  finished  with  a  gain 
of  400  to  500  pounds  it  very  easily  goes  to  the  export  trade,  which  will 
quite  often  pay  for  the  extra  care  of  selection,  together  with  high-class 
feeding. 

HEAVY  CATTLE. 

The  heavier  cattle  carry  a  higher  degree  of  ripeness,  and  there- 
fore have  reached  more  nearly  the  best  finish  which  is  possible  to  give 
them.  Some  of  these  heavyweight  cattle  were  receiving  two  or  three 
pounds  of  cottonseed  meal  at  the  last  to  put  on  the  finishing  touches. 
The  muscular  fiber  of  the  heavyweight  steers  is  better  developed ;  the 
feeding  has  been  on  a  narrower  ration  and  the  quality  of  the  meat 
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produced  draws  buyers,  with  good  prices,  whereas  the  animals  with 
light  gains  have  not  the  same  quality  of  meat,  and  therefore  command 
lower  prices. 

The  light  gains  and  little  finish  are  usually  made  when  there  is  a 
rush  to  reach  a  rising  market.  Unfinished  cattle  are  found  in  the  stock- 
yards partly  because  men  are  so  eager  to  make,  and  fearful  of  losing, 
and  partly  because  the  stockman  or  feeder  has  not  been  skilled  in  the 
choice  of  foodstuffs  which  will  give  the  desirable  finish  to  suit  the  high- 
est class  trade. 

THE  WOLFF-LEHMAN  FEEDING  STANDARDS. 


Per  Day  per  1000  Pounds  Live  Weight. 


Digestible  Nutrients. 

Annual. 

Dry 
Matter. 

Pro- 
tein 

Carbo- 
Hydr- 
ates. 

Fat. 

Total. 

Nutri- 
tive 
Ratio. 

Growing  Cattle. 

lbs. 

lbs. 

lbs. 

lbs. 

2.0 
L5 
0.7 
0.5 
0.4 

0.5 
0.7 
0.7 

lbs. 

19.2 
17.8 
16.4 
15.0 
14.2 

18.0 
18.2 
18.4 

lbs. 

2  to  3  mo.    weighing 
160  lbs 

about 

23 
24 
25 
24 
24 

80 
30 
26 

4.2 
3.5 
2.5 
2.0 

1.8 

2.6 

3.0 
2.7 

13.0 
12.8 
13.2 
12.5 
12.0 

15.0 
14.5 
15.0 

1:4.17 

3  to  6  mo.    weighing 
330  lbs  

about 

1:4.62 

6  to  12  mo.  weighing 
850  lbs 

about 

1:5.91 

12  to  18  mo.   weighing 
750  lbs  

about 

1.-6.81 

18  to  24  mo.   weighing 
950  lbs 

about 

1:7.17 

Fattening  Cattle. 
First  Period 

1:6.45 

Second  Period 

1:5.36 

Third  Period 

1:6.14 

The  table  gives  a  list  of  the  most  common  feeding  stuffs  for  fatten- 
ing cattle  in  the  State  of  Maryland.  The  computations  are  based  upon 
the  table  of  "Average  Digestible  Nutrients  in  American  Feeding 
Stuffs,"  given  in  Prof.  W.  A.  Henry's  book,  "Feeds  and  Feeding." 
The  aim  has  been  to  facilitate  the  computation  of  rations,  and  to  present 
figures  in  such  simple  form  that  no  feeder  will  have  difficulty  in  mak- 
ing up  a  ration  according  to  the  standards  given  from  the  material  he 
has  available  on  his  farm. 

Column  one  is  headed  "dry  matter,"  and  there  is  the  digestible 
nutrients,  which  are  divided  into  four  separate  columns.  The  first  is 
"protein,"  second  "carbohydrates,"  third  "fats"  and  fourth  the  total. 
The  last  column  gives  the  nutritivfe  ratio.*  In  each  of  the  columns  is 
given  the  computations  of  the  various  food  stuffs  from  one  pound  up 
to  the  amount  that  is  likely  to  be  used  in  compunding  a  ration. 


•The  proportion  of  digrestibie  nitrogenous  food  (protein)  to  the  non  nitroflrenous  Ccarbohy- 
drates  plus  fat). 
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DIGESTIBLE  Nutrients. 

Nutri- 
tive   . 
■Ratio.' 

Kind  and  Amount 
OF  Feed. 

Dry 
Matter. 

Protein. 

Carbohy- 
drates. 

Fat. 

Total. 

RedCloTcrHay,  lib. 

.847 

.068 

.358 

.017 

•^ 

1:5.8 

««        <«         <•     3  << 

2.541 

.204 

1.074 

.051 

1.3^ 

«        «         <i     5  .« 

4.235 

.084 

1.790 

.85 

2.215 

<<                tt   .               <<           Q    <l 

6.776 

.544 

2.864 

.186 

3.544 

«.              «                «4         9    «« 

7.623 

.612 

3.222 

,153 

3  987 

«        «<         ii    j^2  *' 

10.164 

.816 

4.296 

.204 

5.316 

«        «         it    15  «< 

12.705 

1.020 

5.370 

.256 

6.675 

«                .<                   ..       18    4< 

15.246 

1.228 

6.444 

.306 

7.974 

«        «<         *t    20  " 

16.940 

1.360 

7.160 

.340 

8.860 

AlfaffaHay lib. 

.916 

.11 

.396 

.012 

.518 

1:3.8 

tt        t 

3" 

2.748 

.33 

1.188 

.036 

1.554 

tt        t 

5" 

4.580 

.56 

1.980 

.060 

2.590 

tt        t 

8" 

7.328 

.88 

3.168 

.096 

4.144 

tt        t 

9" 

8.244 

.99 

8.564 

.108 

4.662 

tt       . 

....12" 

10.992 

1.32 

4.752 

.144 

6.216 

It        t 

....15  " 

13  740 

1.65 

5.940 

.180 

7.770 

tt        ti 

....18" 

16.488 

1.98 

7.128 

.216 

9.324 

tt       t 

'     ....20" 

18.320 

2.20 

7,920 

.240 

10.360 

Corn  Fodder lib. 

.578 

.025           .346 

.012 

.383 

1:149 

"        '*      3  «* 

1.734 

.075        1.038 

.036 

1.149 

"        '*      5" 

2.890 

.125        1.730 

.060 

1.915 

<•               tt                          o    tt 

4.624 

.200        2.768 

.096 

3.064 

tt                tt                             Q    tt 

5  202 

,225  1      3.114 

.108 

3.447 

tt        tt             12  " 

6.936 

.300  1      4.152 

.144 

4.596 

"     "    !.!.i5" 

8.670 

.875  !      5.190 

.180 

6.894 

"      ....18" 

10.404 

.450  1      6.228 

.216 

6.894 

*'        "      20  " 

11.560 

.500  1      6.920 

.240 

7.660 

Com  Silage lib. 

.21 

.009  1         .113 

.007 

.129 

1:14 

tt        tt              5  tt 

1.05 

.045  1         .565 

.035 

.645 

"  '.!;;i5" 

3.15 

.135  1      1.695 

.105 

1.935 

"        "      20" 

4.20 

.180  !      2.180 

.140 

2.580 

**        <«       25  " 

5  25 

.225        2.825 

.175 

3.225 

"        "       ,.,.20** 

6.30 

.270  1      3  390 

.210 

3.870 

/ 

"        "       ....35" 

7.36 

.315  i      3.955 

.245 

4.615 

"      ....40" 

8  40 

.360  1      6.360 

.280 

3.160 

Corn  Stover lib. 

.60 

.017  1         .324 

.007 

.338 

1:20 

"        *♦      5  " 

3.00 

.085  1      1.620 

.035 

1  690 

"      8" 

4.80 

.136 

2.592 

.056 

2.704 

tt        tt             12  " 

7  20 

.204 

3.888 

.084 

4.056 

"    !.!.i5" 

9.00 

.255 

4860 

.105 

5.070 

"       ....18" 

10.80 

.306  1      5.832 

.126 

6.084 

tt        tt             20  " 

12.00 

.340  1      6.480 

.140 

7.760 

Com  (Av.).. '.*.'!. lib. 

.89 

.079  '        .667 

.043 

.789 

1:9.7 

It        tt     2  ** 

1.78 

.158  1      1.334 

.086 

1.578 

"        "     ...,,.S** 

2.67 

.237  1      2.001 

.129 

2.367 

tt        «i               4  ** 

2.67 

.316  1      2.668 

.172 

3.156 

"        "     !.'.'.*.' .5  " 

4.45 

.399  t      3.aS5 

.215 

3.945 

'                                    tt               4t            g    «< 

5.34 

.477  !      4.002 

.258 

4.734 

tt               tt                           17    tt 

6.23 

.553  1      4.669 

.301 

5.522 

tt               tt                            Q    tt 

7.12 

.612  ;      5.336 

.344 

6.312 

*'               "         ......9    " 

9.01 

.711         6.003 

.387 

7.101 

ComandCob  Meal  lib 

.849 

.044  ,         .60 

.029 

.673 

1:15.2 

tt        tt          *t    2** 

1.698 

.088  ,      1.20 

.058 

1.346  • 

tt        tt          tt    g<< 

2.547 

.176  ,      1.80 

j 

.087 

2.019  ' 

■ 
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Digestible  Nutrients. 

Nntri. 

Kind  and  Amount 

Dry 
Matter. 

Protein. 

OF  Feed. 

Carbohy. 
drates. 

Fat. 

Total. 

tive 
Ratio. 

Corn  and  Cob  Meal  4  lb 

8.396 

.176 

2.40 

.116 

2.692 

«•            <<               <<      r  «< 

4.246 

.220 

3.00 

.145 

3.365 

4t                l<                     44        Q4i 

5.094 

.264 

3.60 

.174 

4.058 

<«            <<               44      rr  44 

5.943 

.306 

4.20 

.203 

4.711 

<<               <«                   <«       Q<« 

.  6.792 

.352 

4.80 

.232 

6.384 

<<           ««               <<      gi« 

7.641 

.396 

5.40 

.261 

6.057 

Barley lib. 

.891 

.087 

.656 

.016 

.759 

l:7.a 

««      2  " 

1.782 

.174 

1.312 

.032 

1.518 

-«      *.*//. 3  " 

2.678 

.261 

1.968 

.048 

2.277 

<<                      ^  << 

3.567 

.348 

2.624 

.064 

3.036 

"    !!!!!!!!.!5  '* 

4.455 

.435 

3.280 

.080 

8.795 

**      6" 

5.846 

.522 

3.936 

.096 

4.554 

<<                                                >7    << 

6.237 

.609 

4.592 

.112 

5.313 

••    !!!!!!!!!!8" 

7.128 

.696 

5.248 

.128 

6.072 

<(               g  (1 

8.019 

.783 

5.904 

.144 

6.818 

Oats...'..' lib. 

.89 

.092 

.473 

.042 

.607 

1:6.2 

<<                        2  " 

1.78 

.184 

.946 

.084 

1.214 

'*  !!!!!.!!!!. !3  " 

2.67 

.276 

1.419 

.126 

1.821 

<<    4  <« 

3.56 

.368 

1.892 

.168 

2.428 

"  y.v.\v,y.y/.6 " 

4.45 

.460 

2.365 

.210 

3.035 

*«    6  " 

5.34 

.562 

2.838 

.252 

3.642 

<(                                                      fT    << 

6.23 

.654 

3.311 

.294 

4.249 

•*  '.!..!.!!!!! is  " 

7.12 

.746 

3.784 

.336 

4.856 

<«                       9  " 

8.01 

.838 

4.257 

.378 

5.463 

Wheat  Bran!  !!!;ilb. 

.88 

.12 

.39 

.027 

.537 

1:3.T 

i<          «<            2  '* 

1.76 

.24 

.78 

.054 

1.074 

<<              <<                 Q  << 

2.64 

.86 

1.17 

.081 

1.611 

i<          <<     ,. '  4  " 

3.52 

.48 

1.56 

.108 

2.148 

*'    !!'.!5" 

4.40 

.60 

1.95 

.137 

2.685 

•«          **     6" 

5.28 

.72 

2.34 

.162 

2.222 

<<                    4  4                       7    <<• 
.  •  .  ■  • 

6.16 

.84 

2.73 

.189 

3.759 

V                             ..  ..o 

7.04 

.96 

8.12 

.216 

'4.296 

*         <«                   44                      Q    i< 

7.92 

.108 

3.51 

.243 

4.833 

Brewers  Gr. ,  dry  1  lb. 

.918 

.157 

.368 

.051 

.571 

1:3 

4 

<<      <<   2  '* 

1.836 

.814 

.726 

.102 

1.142 

4 

<<      <<  3  «. 

2.754 

.471 

1.089 

.153 

1.713 

4 

1        <(      <<   4  << 

3.672 

.628 

1.452 

.204 

2.284 

4 

<f      «   5  << 

4.590 

.785 

1.815 

.255 

2.855 

4 

«      «   g  « 

5.508 

.942 

2.178 

.306 

3.426 

4 

<«          <<     n   <« 

6.426 

1.099 

2.541 

.357 

3.997 

4t 

«      «  3  i< 

7.344 

1.256 

3.904 

.408 

4.568 

4 

«      «  9  « 

8.262 

1.413 

3.267 

.459 

5.139 

Gluten  Meal lib. 

.918 

.258 

.433 

.11 

.801 

1:2.T 

"   2'' 

1.836 

.516 

.866 

.22 

1.602 

'• 3" 

2.754 

.774 

1.299 

.83 

2.403 

" 4" 

3.672 

1.032 

1.732 

.44 

3.204 

*'   5  " 

4.590 

1.290 

2.165 

.55 

4.005 

'* 6'* 

5.508 

1.548 

2.598 

.66 

4.806 

*'   7*' 

6.426 

1.806 

3.031 

.77 

6.607 

" 8" 

7.344 

2.064 

3.464 

.88 

6.408 

"   9'* 

8.262 

2.322 

4.697 

.99 

7.209 

Linseed  Meal  O.P.I  lb 

.908 

.293 

.327 

.007 

.627 

1:1.2 

<<                  <<         <<       o    << 

1.816 

.586 

.654 

.014 

1.254 

44                     <t           <<0<< 

2.724 

.879 

.981 

.021 

1.881 
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DIGESTIBLE  Nutrients. 

Nutri- 
tive 
Ratio. 

Kind  and  Amount 

Dry 
Matter. 

OF  Feed. 

Protein. 

Carbohy- 
drates. 

Fat. 

Total. 

Linseed  Meal 0.P.5 lb 

4.540 

1.465 

1.634 

.035 

3.135 

•<         tt     tt    Q  tt 

6.448 

1.758 

1.962 

.042 

3.762 

tt                tt         tt      n   tt 

6.356 

2.051 

2.289 

.049 

4.389 

tt                tt         tt       o   tt 

7.264 

2.344 

2.616 

.056 

5.016 

tt                tt         tt      Q   tt 

8.172 

2.637 

2.943 

.063 

5.643 

Cottonseed  Meal  1  lb. 

.918 

.372 

.169 

.122 

.663 

1:1.24 

tt  ,           **    z  ** 

1.836 

.744 

.338 

.244 

1.326 

tt    3  tt 

2.754 

1.116 

.507 

.488 

1.989 

tt                           (t        A     t* 

3.672 

1.488 

.676 

.610 

1.652 

tt             tt    5  ti 

4.590 

1.860 

.845 

.782 

2.315 

tt             tt    g  tt 

5.508 

2.232 

1.014 

.854 

2.978 

tt                    tt      n  tt 

6.426 

2.604 

1.183 

.976 

3.641 

tt      g  tt 

7.344 

2.976 

1.352 

1.098 

4.304 

tt                    .<      9  tt 

8.262 

2.348 

1.521 

1.120 

4.967 

Hominy  Chop lib. 

.889 

.075 

.552 

MS 

.695 

1:9.5 

"        *'    2*' 

1.778 

.150 

1.104 

.136 

1.390 

'*     ....3" 

2.667 

.225 

1.656 

.264 

2.185 

**     ....4'' 

3.556 

.300 

2.108 

.272 

2.880 

"     ....5'* 

4.445 

.375 

2.660 

.340 

3.575 

"     ....6'' 

5.334 

.450 

3.212 

.408 

4.270 

"     ....8" 

6.223 

.525 

3.764 

.476 

4.965 

"     ....9" 

7.112 

.600 

4.316 

.544 

5.650 

tt                    tt             tt          A      tt 

3.632 

1.172 

1.308 

.028 

2.508 

RATION  compared  WITH  STANDARD. 


After  studying  the  methods  of  handling  cattle,  as  done  by  the  most 
successful  feeders,  it  will  be  interesting  to  note  some  of  the  daily  ra- 
tions given  to  animals  which  are  not  fattened  on  grass.  The  following 
rations  are  fairly  representative  of  the  prevailing  methods  of  feeding 
,  throughout  the  State. 

Farm  No.  i — On  this  farm,  located  in  Montgomery  county,  cattle 
weighing  about  850  to  900  pounds  are  bought  usually  about  the  first 
of  November.  The  first  winter  these  cattle  are  kept  over  on  long  corn 
fodder,  and  sometimes  a  little  com  meal.  The  following  summer  grass 
constitutes  the  feed  until  com  is  ready  to  feed  in  the  fall.  They  are 
then  taken  up  and  grained  on  a  ration  of  ground  corn  and  bran,  and 
finished  in  time  for  the  early  winter  market.  The  past  winter  a  herd 
of  grade  Shorthom  steers,  which  averaged  about  950  pounds,  were  re- 
ceiving a  daily  ration  of  about  30  pounds  of  silage,  a  peck  of  corn  meal 
and  bran  mixed  in  equal  parts  by  measure,  with  what  long  com 
stover  they  cared  to  eat.  These  cattle  were  being  prepared  for  the 
June  market.  The  amount  of  mixed  grain  was  to  be  increased  as  feed- 
ing progressed.  Calculating  out  the  food  constituents  furnished  by 
this  ration  we  have  the  following  results : 
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FARM  NUMBER  I. 


Kind  and  Amount  op 
Feed  Used. 

Dry 
Matter. 

Digestible  Nutrients. 

Nutritive 

Pro- 
tein. 

Carbohy- 
drates. 

Fat. 

Total. 

Ratio. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Silaire  30  lbs 

6.30 
6.00 
4.45 
4.40 

.270 
.17 
.399 
.60 

8.39 
8.24 
3.335 
1.95 

.210 
.07 
.215 
.137 

3.870 
7.76 
3.945 
2.685 

Com  Stover  10  lbs  

Com  5  Iba 

Bran  5  lbs 

StATidstrH  Rfttinn 

21.15 
30.00 

25 
2.5 

11.915 
14.5 

.632 
.7 

14.380 
18.2 

1:10 
1:5.36 

Comparing  the  above  ration,  with  the  standard,  it  is  found  faulty 
in  that  it  does  not  furnish  enough  protein,  and  hence  the  nutritive 
ratio  is  too  wide.  [  Now  this  deficiency  could  be  remedied  easily  and 
cheaply  by  alfalfa  hay.  The  alfalfa  being  narrow  in  nutritive  ratio 
should  replace  the  bran,  and  a  part  of  the  stover,  which  is  coarser, 
less  palatable  and  wider  in  nutritive  ratio. 

Farm  No.  2 — ^This  farm  in  Harford  county  is  located  in  the  grass 
region,  and  on  it  two  or  more  lots  of  cattle  are  handled  annually.  The 
cattle  which  go  through  on  grass  are  seldom  given  any  grain  before 
they  go  to  market.  The  other  lot  is  fattened  the  first  winter  on  a 
ration  consisting  of  35  pounds  of  silage,  5  pounds  of  stover,  8  pounds 
of  corn  and  cob  meal  and  2  pounds  of  cottonseed  meal.    The  cattle 


Kind   and  Amount 

Dry 

Digestible  Nutrients. 

Nutri- 
tive 
Ratio. 

OP  Food. 

Matter. 

Protein. 

Carbohy-      «  . 
drates.        **^- 

Total. 

Silaee  35  lbs 

7.35 

aiK 

3.955 
1.620 
4.80 
.338 

.245      i      4  615 

Com  Stover  5  lbs 

CornandCob  MealSlbs 
Cottonseed  Meal  21bs 

3.00            .085 
6.792    .      .362 
1-836    ,      .744 

.0773 

.232 

.244 

1.794 
5.384 
1.326 

Standard 

18.978 
2.6 

1.496 
2.7 

10.713 
15.0 

.672 
0.7 

14.805 
184. 

1.-9 
1:6.14 

receiving  this  ration,  although  they  were  to  be  sold  in  a  few  days,  were 
looking  rough,  and  did  not  show  proper  finish.  A  change  of  one  pound 
of  crushed  corn  for  one  of  cottonseed  meal  would  have  been  far  better 
for  the  cattle.  The  nutritive  ratio  would  be  1 169,  instead  of  i  :g.  Some 
clover  hay  in  place  of  some  of  the  corn  stover  would  have  been  well, 
because  the  stover  is  coarse,  and  not  so  palatable.  The  nutritive  ration 
of  clover  is  i  :5.8,  and  corn  stover  is  i  :20. 
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Farm  No.  3 — In  the  western  part  of  Baltimore  county  there  is  a 
farm  on  which  some  two  or  three  hundred  head  of  cattle  are  fattened 
annually.  Some  are  fattened  on  grass,  with  a  little  grain  at  times. 
The  largest  number,  however,  is  finished  in  the  lot  on  a  ration  of 
thirty  pounds  of  silage,  mixed  hay  mostly  clover,  eight  pounds,  and 
about  ten  pounds  of  grain,  which  consisted  of  three  pounds  bran  and 
seven  pounds  com  and  cob-meal. 


Kind  and  Aiff€>TiNT 

Dry 
Matter. 

Digestible  Nutrients. 

Nutritive 

OF  Food. 

Pro- 
tein. 

Carbohy- 
drates. 

Fat. 

Total. 

Ratio. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Silage  35  lbs 

7.35 
6.418 
5.943 
2.64 

.375 
.444 
.308 
.86 

8.955 
3.054 
4.20 
1.17 

.245 
.128 
.203 
.081 

4.615 
3.626 
4.711 
1.611 

Mixed  Hay  8  lbs 

Com  and  Cob  Meal  7  lbs 

Bran  8  lbs 

Total 

22.351 
26. 

1.487 
2.7 

12.379 
15. 

.658 

.7 

14.564 
18.4 

1:9.2 

Standard ^ 

1:6.14 

All  the  feed  stuff  going  into  this  ration,  except  the  bran,  was 
raised  on  the  man's  own  farm.  The  cattle  going  off  this  farm  seldom 
made  heavy  gains  while  feeding,  because  just  as  soon  as  the  steer  has 
smoothed  over  he  was  sent  in  to  Baltimore  as  a  handy  weight  butcher 
bullock.  In  this  rapid  forcing  process  of  fattening  to  make  the  ration 
narrower  would  increase  its  cost.  A  change  from  seven  pounds  of 
com  and  cob  meal  to  five  pounds  of  corn  would  narrow  the  ration,  and 
be  better,  because  there  is  already  plenty  of  roughage  furnished  by 
the  hay  and  silage. 

Farm  No.  4 — ^Again,  at  a  farm  near  Reisterstown,  in  the  same 
county  as  farm  No.  3,  a  ration  consisting  ot  silage,  long  fodder  and 
cottonseed  meal  was  used.*  By  skilful  management  the  steers  were 
taught  to  eat  a  daily  ration  of  11  pounds  of  cottonseed  meal,  with  35 
pounds  of  silage,  and  approximately  10  pounds  of  stover. 


Kind  and  Amount 
OF  Food. 

Dry 
Matter. 

Di< 
Protein. 

SESTIBLE 

Nutrients. 

Nutri- 

tive 

Ratio. 

Carbohy- 
drates. 

Fat. 

Total. 

Com  Silage  35  lbs... 
Com  Stover  10  lbs... 
Cottonseed  Meal  11  lb 

lbs. 

7.35 

6.00 

10.098 

lbs.      1     lbs. 

lbs. 

lbs. 

.315 

.17 

3.092 

3.965 

6.48 

1.859 

.245 

.07 

1.364 

4.615 

7.76 

6.293 

Total 

Standard   

23.448 
26. 

3.577    i     9.054 
2.7           15. 

1.679    I  14.788 
.7        1   18.4 

1:4.4 
1:614 
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This  ration  contained  more  cottonseed  meal  than  any  other  found 
among  the  feeders  of  beef  animals,  and  moreover,  it  is  too  expensive 
when  cottonseed  is  bringing  $32  per  ton  on  the  market.  A  more  liberal 
use  of  com,  which  is  the  cheapest  fattening  food,  should  be  used.  Cattle 
with  such  a  ration  does  not  stand  a  long  feeding  period,  but  must  be 
sold  when  finished,  or,  as  reported,  they  take  a  set  back,  and  cause  a 
serious  loss  to  the  owner.  Finally  it  may  be  said  that  variety  which 
this  ration  lacks  is  very  important,  since  it  stimulates  appetite,  which  a 
steer  must  have  to  make  good  gains. 

Farm  No.  5 — ^This  farm,  located  in  Carroll  county,  is  managed  by 
a  man  who  is  said  to  be  one  of  the  most  successful  feeders  of  beef  in 
Maryland.  He  feeds  cattle  only  in  the  winter  season,  and  makes  them 
big  and  heavy,  and  weigh  1400  to  1,500  pounds  by  the  time  they  are 
ready  to  go  to  market.  From  his  barns  cattle  go  out  well  ripened  and 
covered  with  a  deep  covering  of  thick  flesh.  Here  cattle  received  much 
attention,  many  little  kindnesses  and  a  variety  of  appetizing  foodstuflFs. 
The  ration  consisted  of  good  sweet  clover  hay,  mixed  with  timothy, 
alfalfa,  corn  silage  which  would  make  fifteen  barrels  of  corn  to  the 
acre,  ground  corn  and  some  cottonseed  meal.  The  alfalfa  was  never 
fed  but  once  per  day. 

The  ration  which  was  finishing  a  bunch  of  cattle,  which  had  made 
about  400  pounds  gain  at  the  rate  of  about  two  pounds  per  day,  con- 
sisted of  20  pounds  of  silage,  5  pounds  of  alfalfa,  approximately  9 
pounds  of  mixed  hay,  and  about  6  pounds  of  grain,  which  was  4  pounds 
of  corn  and  2  pounds  of  cottonseed  irteal. 


Kind  and  Amount 
OP  Food. 


Silage  20  lbs 

Alfalfas  lbs 

Mixed  Hay  9  lbs 

Com  4  lbs 

Cottonseed  Meal  2  lbs 

Total 

Standard  Ration 


Dry 
Matter. 

Digestible  Nutrients. 

Pro- 
tein. 

Carbohy- 
drates. 

"ibsT" 

2.18 
1.98 
3.526 
2.668 
.338 

Fat. 
IbsT 

Total. 

lbs. 

lbs. 

.18 

.55 

.452 

.316 

.744 

2.242 
2,7 

lbs. 

2.58 

2.59 

4.119 

3.156 

1.326 

12.781 
18.4 

4.20 

4.58 
7.707 
3.56 
1.836 

.14 

.06 

.141 

.112 

.244 

21.883 
26. 

10.592 
15. 

.757 

.7 

Nutritive 
Ratio. 


1:6 
1:6.14 


This  is  an  excellent  ration,  properly  balanced,  and  furnishing  a 
variety  which  keeps  up  the  appetite  of  the  steer  for  heavy  feeding.  All 
the  feed  except  the  cottonseed  meal  is  raised  on  the  place.  Straw  was 
used  for  bedding,  but  a  large  share  of  the  bedding  was  made  by  shred- 
ding the  coarse  corn  stover. 

A  rotation  of  crops,  a  liberal  application  of  barnyard  manure,  and 
the  plowing  under  of  green  crops  have  made  the  farm  highly  pro- 
ductive. 
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Farm  No.  6 — Now,  going  west  to  Garrett  county,  the  feeding 
practiced  there  will  foe  fairly  well  represented  by  a  farm  near  Grants- 
ville.  The  roughage  consists  of  mixed  hay,  timothy  and  clover  and 
corn  stover.  The  grain  consisted  of  eight  pounds  crushed  com  and 
two  pounds  of  oats. 


Kind  and  Amount 

Dry 
Matter. 

Digestible  Nutrients. 

Nutri- 
tive 
Ratio. 

OF  Food. 

p^te-j'SSa- 

Fat. 

Total. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Com  Stover  15  lbs. . 
Mixed  Hay  6  lbs.... 
Com  &  Cob  meal  8  lbs 
Oats  2  lbs 

9.00 
5.138 
6.792 
1.78 

.255 
.301 
.352 
1.84 

4.86 
2.35 
4.80 
.946 

.105 
.094 
.232 
.084 

.515 

.7 

5.07 
2.746 
5.384 
1.214 

14.404 
18.4 

Total 

22.710 
26. 

1.092 
2.7 

13.056 
15. 

1:12 

Standard  Ration 

1:6.14 

This  ration  is  faulty,  because  it  is  too  wide,  and  does  not  contain 
enough  grain.  The  animal  has  to  make  too  much  of  his  gains  from 
rough  feed,  which  he  will  not  do.  As  would  be  expected,  the  cattle 
in  this  instance  were  not  making  rapid  gains.  True,  all  the  feed 
was  raised  on  the  farm,  but  nevertheless  some  bran,  cottonseed  meal  or 
gluten  meal  could  probably  have  been  used  with  advantage.  Som^ 
silage  would  have  made  it  more  palatable,  and  stimulated  the  animal's 
appetite. 

Farm  No.  7 — In  Dorchestir  county,  on  a  farm  near  the  Atlantic 
Coast,  cattle  were  getting  as  a  finishing  ration  15  pounds  of  silage, 
corn  and  cob-meal  mixed  with  brewer's  grains  half  and  half,  about 
eight  pounds,  corn  stover  ten  pounds,  mixed  hay  four  pounds,  and 
cottonseed  meal  three  pounds. 


Kind  and  Amount 

Dry 
Matter. 

Digestible  Nutrients. 

Nutritive 

OF  Food. 

Protein. 

Carbohy-      p_^ 
drates.        *^**- 

Ratio. 
Total. 

lbs.      ;     lbs.      1     lbs.     i     lbs.      {     lbs. 

Com  Silage  15  lbs... 
Com  Stover  10  lbs. . . 

Mixed  Hay  4  lbs 

Com&CobMeal41bs. 
Brewers  DryGr.4  lbs. 
CottonseedMeal  2  lbs. 

4.20 

6.00 

3.424 

6.00 

5.138. 

1.836 

.180 

.17 

.20 

.17 

.301 

.744 

2.18 

3.24 

1.564 

3.24 

2.35 

3.38 

.14 

.07 

.062 

.07 

.094 

.244 

2.58 

3.38 

1.83 

3.38 

2.746 

1.326 

Total 

26.598 

1.765 

12.912 
15. 

.680     i     IK  242 

V82 

Standard  Ration 

26. 

2.7 

0.7 

18.4 

1:6.14 
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This  ration  has  the  required  amount  of  dry  matter,  but  a  little  too 
wide  in  nutritive  ratio.  The  aitlotifit  of  fats  and  carbohydrates  will  do 
fairly  well,  but  the  protein  is  to6  low.  A  little  more  cottonseed  meal 
could  replace  the  cob  in  the  cobMiiteal  probably  to  good  advantage. 

The  amount  of  g^ain  gditi^  into  the  rations  on  the  sever^  farms 
above  mentioned  was  very  easily  obtained,  but'  the  roughage  was 
not  weighed,  and  could  only  be  estimated  or  approximated  from  the 
total  fed  out  for  a  number  of  days. 

Farm  No.  8 — ^On  this  farm,  located  in  Talbot  county,  cattle  had 
been  fed  for  a  great  many  years.  In  fact,  a  fully-detailed  account  of  the 
work  had  been  kept  recorded  very  systematically  in  a  note-book.  From 
the  book  I  quote  the  following  data : 

After  getting  the  20  head  of  cattle  started,  they  were  from  Decem- 
ber 12  given  a  ration  consisting  of  twenty  pounds  of  silage,  three 
pounds  of  fodder,  three  pounds  of  oats,  ten  pounds  of  corn-mieal,  two 
pounds  of  middlings  and  one  pound  of  cottonseed  meal.  Nothing  was 
noted  about  what  tables  were  used  to  derive  the  following  figures : 


Feed. 


Ck)m  Silafire  20  lbs.'... 
Com  Fodder  8  lbs.... 
Crushed  Oats  3  lbs. . . . 

Com  Meal  10  lbs 

Middlings  2  lbs 

Ck)ttonseed  Meal  2  lbs. 


Dry 
Matter. 


3.90 
1.65 
2.27 
8.73 
1.69 
.85 


Total j    i9.09 

Standard  Ration 25. 


Protein. 


0.24 
.08 
.04 
.71 
.24 


1.67 
2.07 


Carbohy- 
drates. 


Fat. 


2.36 

.12 

.88 

.03 

1.26 

.02 

6.30 

.39 

.94 

.05 

.18 

.12 

12.01 

.73 

14.8 

.6 

On  December  19  the  cattle  were  weighed,  and  the  following  table 
was  made  out,  which  gives  results  in  good  tabular  form  for  reference : 


Cattle. 


5  Steers. 
5  "  . 
5  "  . 
5       *•    . 


Dec.  19,    Dec.  12,    Av.  wt. 
I  weight  i  weight,  of  Steer. 

I      lbs.        ~ 


Gain  per 
head. 


Av.  rate 
per  day. 


6270 
6770 
5850 
6050 


Total  Average 24940 


lbs. 

Ibd. 

lbs. 

lbs. 

6150 
6670 
6730 
5900 

1254 
1354 
1170 
1210 

x24 
x20 
x24 
x30 

3.42 
2.85 
3.42 
4.28 

24450 

1247 

x25 

3.67 

The   cattle   were  weighed  every  week,  and  the  above  ration,  al- 
though not  up  to  the  standard,  was  fed  until  the  average  gain  per  day 
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showed  a  decline.  On  January  2  the  cattle  had  been  at  feed  for  42 
days,  and  had  gained  102  pounds,  at  the  rate  of  2.5  pounds  per  day. 
January  9^ey  had  made  a  total  gain  per  head  of  132  pounds. 

A  change  was  made  in  the  ration  on  January  30,  and  the  following 
was  given : 


Amount  of  Feed  Given. 


Dry 

Matter. 


^^-  f^^'- 


Fat. 


Nutri- 
tive 
Ratio. 


Com  Silage  20  lbs 

Com  Fodder  3  lbs 

Oats  Straw  2  lbs 

Oats  in  Straw  lb 

Com  Meal  11.53  lbs 

Middlings  2.31  lbs 

Cottonseed  Meal  1.16  lb. 

Total 

Standard  Ration 


4.18 

.18 

2.26 

.14 

1.78 

.51 

.97 

.02 

1.81 

.02 

.77 

.01 

.89 

.09 

.47 

.04 

10.22 

.92 

7.63 

.49 

2.03 

.29 

1.22 

.07 

1.06 

.43 

.19 

.14 

21.97 

2.44 

13.51 

.91 

26. 

2.07 

14.8 

.6 

1:64 
1:6 


On  February  20  the  cattle  were  weighed  up,  and  it  was  found  that 
the  average  gain  was  255  pounds,  at  the  rate  of  2.8  pounds  for  the  91 
days'  feeding.  But  at  the  end  of  the  next  week  thfe  weighing  showed  a 
loss  instead  of  a  gain,  because  the  cattle  had  suffered  in  a  severe  snow- 
storm. 

The  daily  ration  was  again  changed  on  March  21  to  10  pounds  of 
silage,  six  pounds  of  hay,  two  pounds  of  oats  hay,  one  pound  of  oats , 
12.13  pounds  corn-meal,  2.61  pounds  middlings  and  1.26  pounds  of  cot- 
tonseed meal.  This  ration  furnished  24.23  pounds  dry  matter,  2.10 
pounds  protei^,  14.74  pounds  carbohydrates  and  0.95  pounds  fat. 

The  amount  of  silage  was  cut  down  because  the  manager  sought  to 
get  the  cattle  in  market  condition  for  sale  about  April  10. 

When  data  has  been  kept  in  so  full  a  form,  it  makes  the  farm  a 
veritable  experiment  station  to  the  owner. 

GROWING  FEEDERS. 

In  no  section  is  diversified  farming  followed  so  extensively  as  in 
the  western  counties  of  the  State.  In  Garrett  county  beef  production  is 
carried  on  in  connection  with  dairying.  The  kind  of  cattle  which  most 
of  the  farmers  keep  is  grade  Shorthorns.  The  cows  are  used  in  the  farm 
dairy,  while  the  steers  are  sold  as  stock  cattle,  or  are  fed  out  and  sold 
to  the  butchers  who  supply  the  nearby  coal-mining  towns  with  meat.  A 
few  stock  cattle  are  raised  in  the  western  part  of  Washington  county. 
These  are  quickly  gathered  up  by  stockmen,  and  seldom  do  any  of  them 
get  very  far  before  they  are  put  into  feed  lots  and  finished  for  the 
local,  and  sometimes  Baltimore  butcher  trade;  Why  more  cattle  are 
not  raised  on  these  mountain  pastures  is  not  easily  understood.  The 
chief  trouble  seems  to  lie  in  the  fact  that  sufficient  forage  is  not  raised 
to  maintain  the  cattle  and  breeding  stock  during  the  winter  season. 
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PURE  BRED  HERDS  OF  BEEF  CATTLE. 

The  number  of  pure  bred  herds  of  beef  cattle  in  Maryllhd,  though 
small,  yet  is  sufficient  to  supply  the  demand  for  breeding  stock.  They 
are  distributed  over  the  diflFerent  parts  of  the  State,  and  consist  of 
Shorthorns,  Herefords  and  Aberdeen  Ang^s.  Some  of  the  stock 
have  been  to  several  of  the  leading  fairs,  and  returned  home  with  the 
first  prizes.  Although  good  bulls  are  produced,  the  dairy  interests  are 
holding  their  sale  in  check. 

BEEF  PRODUCTION  AND  DAIRYING. 

When  considering  the  price  which  some  farmers  are  getting  for 
their  milk,  and  the  extra  labor  which  must  be  employed,  the  net  returns 
would  be  greater  and  easier  obtained,  if  stock  feeding  and  the  raising 
of  feeders  was  given  more  attention.  Some  fine  feeding  cattle  have 
been  produced  in  the  western  part  of  Washington  county  by  the  use 
of  a  good  beef  sire  on  the  semi-dairy  cows.  The  grade  Hereford  herds 
in  Talbot  county  have  produced  many  fine  animals,  which  have  been 
finished  at  an  early  age,  and  made  into  toppers  at  the  Philadelphia 
market.  From  these  herds  the  surplus  stock  has  been  finished  and  sold 
pretty  much  as  baby  beef,  and  when  marketed  early  the  heifers  sold  as 
well  as  the  steers.    There  was  no  distinction  made  because  of  sex. 

Dairying  is  no  easy  task,  and  requires  considerable  labor  at  best, 
and  a  great  many  boys  on  the  farm  have  no  taste  for  the  work.  Such 
boys  seldom  prove  to  be  good  dairy  farmers,  and  they  would  probably 
find  beef-stock  raising  and  fattening  to  be  more  congenial  and,  under 
present  conditions,  as  profitable.  ^ 

MARKETS  FOR  BEEF. 

Maryland  has  four  large  markets  to  which  fattened  cattle  are  taken 
for  sale,  namely,  Pittsburg,  Washington,  Baltimore  and  Philadelphia. 
From  sale  reports  Philadelphia  has  proven  the  most  favorable.  In 
addition  to  these  markets  very  many  animals  are  in  active  demand  by 
local  butchers.  In  Garrett  and  Allegheny  counties,  especially  about 
the  mining  towns,  there  is  a  strong  demand  for  all  of  the  beef  pro- 
duced in  the  nearby  districts. 

Many  ways  of  marketing  cattle  are  available.  Some  are  con- 
signed to  commission  merchants;  some  sold  directly  to  local  and  dis- 
tant butchers,  who  visit  herds  and  buy  their  own  cattle,  and  some  are 
sold  to  buyers  and  shippers.  Some  men  of  Cecil  county  sell  their  cattle 
to  a  butcher,  who  comes  out  to  the  farm  and  takes  the  animals,  one  or 
more,  as  soon  as  they  are  ready  for  the  block.  At  one  place  the  bul- 
locks were  slaughtered  on  the  farm,  and  the  owner  paid  from  the 
dressed  weight. 
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When  consigning  to  commission  merchants  at  a  distant  market 
the  cattle  have  been  sent  by  rail,  or  by  water.  Transportation  from 
the  farm  to  market  has  more  or  less  unavoidable  loss  through  driftage ; 
but  these  losses  have  to  be  met  by  an  increased  price.  Driftage  can  be 
reduced  to  a  minimum  by  not  feeding  the  animals  too  heavy  on  grain 
just  previous  to  starting  for  market,  and  also  by  not  permitting  them 
to  drink  too  much. 

Cattle  will  go  to  market  best  on  dry  feed  and  little  water.  This 
is  especially  true  when  driven  to  market.  Men  driving  in  from  Mont- 
gomery county  to  Washington  have  had  light  driftage  until  the  cattle 
received  water  en  route.  Then,  if  watered  before  the  cattle  arrived  at 
the  yards,  the  loss  was  estimated  to  be  two  or  three  times  greater. 

PROFITS. 

The  amount  of  profit  which  a  man  is  able  to  make  is  dependent 
upon  the  man  and  his  ability  to  master  the  forces  about  him.  In  the 
cattle  business  one  man  does  well  by  handling  registered  animals ;  an- 
other does  better  with  grades,  and  still  another  will  do  best  by  feeding 
and  fattening  what  his  neighbor  raises.  When  feeding  cattle  some  men 
have  made  as  much  on  stock  at  a  six  months'  feed  as  others  have  made 
in  a  year's  feeding.  Such  a  result  is  not  because  of  a  reserve  of  capital, 
but  because  there  had  been  more  business  sagacity  and  more  skilful 
management  of  the  stock  and  the  food  given.  Profits  on  finished  bul- 
locks hav^-  been  ranging  from  20  to  36  dollars  per  head.  But  some 
men,  given  away  either  to  the  fever  of  speculation,  or  to  the  fear  of 
losing,  have  sold  for  far  less  profit. 

The  margin  of  profit  on  which  cattle  are  to  be  fed  is  getting  quite 
small.  The  possibility  of  having  an  advance  of  $2.00  per  hundred  on 
the  cost  price  is  usually  out  of  the  question.  The  cost  of  producing  the 
animal  for  the  feed  lot  has  increased,  and  many  other  things,  acting 
on  the  markets  for  beef,  have  had  an  influence  on  the  chance  for  large 
profits,  so  that  now  the  smaller  margin  of  $1.00  to  $1.50  does  not 
allow  much  more  than  selling  prices  for  feed.  At  a  few  farms,  cattle 
were  being  fed  under  contract  with  the  commission  men  for  only  $1.00 
advance  on  the  hundred  (under  this  contract  the  cattle  were  to  be 
delivered  at  a  certain  date).  But  experience  has  shown  men  that  a 
margin  less  than  $1.00  on  the  hundred  is  very  doubtful  business,  and 
seldom  attended  with  success. 

One  dollar  per  hundred  advance  usually  just  about  pays  for  the 
feed,  and  leaves  the  manure  for  the  labor  and  profit. 

To  illustrate  the  point  of  margin  in  cattle  feeding,  the  following 
example  will  be  given : 

A  stockman  buys  a  900-pound  steer  at  $3.85  per  hundred,  paying 
$34.65  for  him ;  he  sells  him  at  $5.00  per  hundred,  after  he  has  made 
300  pounds  gain,  and  at  the  sale  receives  $60.  Now  the  margin  or 
advance  in  this  instance  is  the  difference  between  $3.85  and  $5.00,  or 
$1.15- 
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Here  a  question  naturally  arises :  How  much  profit  can  be  figured 
from  the  above  transaction?  Not  less  than  $8.00  per  hundred  should 
be  allo\ved  to  cover  the  cost  of  feed,  and  of  the  labor  to  care  for  the 
cattle. 

The  first  cost  of  animal  is  900  pound  at  $3.85  (100) $34.65 

Cost  of  gains,  300  pound  at  $8.00  (100) 24.00 

Total  cost $58.65 

Selling  price  and  total  return,  1200  pounds  at  $5  per  100. .  .$60.00 

Net  profit,  $6o.op  minus  $58.65 $1.35. 

The  ;,ross  returns  are  $60.00  minus  $34.65  equals  $25.35. 

Then,  again,  the  interest  on  $60  at  six  per  cent  is  $3.60  per  year, 
and  for  four  months,  the  length  of  the  feeding  period,  $1.20;  there- 
fore $1.35  profit  allows  more  Sian  six  per  cent,  on  the  investment. 

The  above  figures  are  taken  from  average  weights,  prices  paid  out 
and  received  for  stock,  and  will  represent  average  conditions  fairly  well. 
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FEED  REQUIRED  TO  GROW  STEERS. 

By  H.  J.  Patterson. 

Information  is  frequently  requested  as  to  the  amount  of  food  re- 
quired to  grow  a  steer.  In  order  to  make  this  information  more  gen- 
erally available,  the  records  in  Tables  i  to  6  are  appended  to  this 
bulletin. 

TABLE  I. 

Record  of  Feea  Consumed  and  Gains  made  by  Steers  Nos.  73  and  74. 

Aberdeen  Angtts  Calves  entitled  to  Registry, 
(Weaned  at  6  days  old.) 


1 

1  Date 

Steer  1 73  (Dropped  Feb.  23) 

Steer  74 1  (Dropped  Feb.  28) 

Mo. 

1906 

1 

Milk 

Grain 

Hay 

Wt. 

Gain 

Milk 

Grain 

Hay 

Wt. 

Gain 

1 

March 

224 

10 

106 

184 

6 

97 

2 

April 
May 

240 

60 

144 

39 

240 

60 

140 

43 

8 

366 

69 

18 

194 

60 

366 

69 

18 

186 

46 

4 

June 

638 

71 

60 

226 

31 

640 

67 

60 

226 

41 

5 

July 

668 

74 

90 

273 

48 

668 

74 

90 

277 

61 

6 

Aug. 

Past- 
ure. 

48 

299 

26 

Past- 
ure. 

60 

...... 

316 

38 

7 

Sept. 

it 

81 

327 

28 

tt 

31 

363 

48 

8 

Oct. 

tt 

74 

332 

6 

tt 

77 

...... 

381 

18 

D 

Nov. 

it 

174 

140 

369 

37 

tt 

174 

140 

409 

28 

10 

Dec. 

it 

226 

180 

420 

33 

n 

226 

181 

468 

69 

j    1906 

U   /Jan. 

tt 

244 

186 

476 

66 

tt 

214 

186 

490 

22 

t¥    /  ^«l>. 

it 

224 

216 

662 

77 

tt 

202 

216 

662 

62 

u    /  Mar. 

it 

240 

276 

616 

63 

tt 

286 

276 

617 

66 

14 
15 

April 

it 

300 

240 

663 

38 

tt 

296 

239 

680 

68 

May 

tt 

824 

200 

693 

40 

it 

310 

216 

731 

61 

16 
17 
18 

June 

tt 

324 

230x 

736 

42 

tt 

308 

230 

791 

60 

July 

tt 

336 

280 

781 

46 

tt 

336 

230 

827 

36 

Auff. 

tt 

263 

334 

772 

9 

it  • 

246 

276 

830 

3 

tt 

330 

300 

816 

43 

a 

330 

300 

913 

88 

tt 

341 

310 

868 

43 

it 

341 

310 

963 

40 

tt 

300 

260 

862 

6 

tt 

300 

260 

967 

14 

tt 

324 

228* 

862 

10 

ti 

314 

267 

994 

27 

\    1907 

?.  \  Jan- 

tt 

310 

226* 

917 

66 

tt 

310 

266 

1063 

69 

^      Feb. 

tt 

280 

340x 

963 

46 

tt 

280 

346 

1087 

34 

1  Mar. 

«< 

160 

168 

986 

23 
881 

it 

160 

194 

1111 

24 

Total 

1926 

6136 

4209 

1888 

4994 

4266 

1014 

^  .  steer  1 73 

<^ed  1.18  lbs.  per  day  for  746  days, 
^^uired  for  each  pound  of  gain. 
6.83  lbs.  of  grain. 
4.78    "     "hay. 
^  ,      2.18    •*     '*  milk. 
*  ^iiinaon  clover  hay.  *  Com  fodder. 


steer  t 74 

Gained  1.36  lbs.  per  dav. 

Required  for  each  pound  of  gain. 

4.92    "     ••  grain. 

4.19    ••     "  hay. 

1.08  lbs.  of  milk. 
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TABLE    II. 

Record  of  Feed  Consumed  and  Gains  made  by  Steer  76, 

(Sire  Al^erdeen  Ang^s.    Dam  Shorthorn.) 

Weaned  March  1,  1906.     4\  months  old.     Weighed  330  Ids. 


1906. 


Steer  76  (dropped  October  12,  1905) 
Weight. 


Grain. 


Hay. 


March  15 

March  30 

1  April 

2  May 

3  June 

4  July 

5  August 

6  September. 

7  October 

8  November. 

9  December.. 

10  January 

11  February. . . 

12  March 


70 
177 
225 
236 
244 
184 
270 
279 
300 
314 
310 
280 
150 


I 


30 
120 
UO 
160x 
120 
285 
300 
310 
250 
225 
202 
285 
133 


343 
391 
451 
507 
558 
574 
655 
712 
740 
757 
820 
868 
890 


Gain. 


Total 

Average  gain  per  day  1.53  lbs. 
X— Crimson  clover  hay. 


2530 


13 
48 
60 
56 
51 
16 
81 
57 
28 
17 
63 
48 
22 


560 


Food  consumed  for  each  pound  of  gain. 
5.43  lbs.  of  grain, 
of  hay. 


4.52 
TABLE  III. 

Record  of  Feed  Consumed  and  Gains  made  by  Steer  No.  77, 

(Sire  Aberdeen  Angus,  Dame  Shorthorn). 

Weaned  at  6  days  old. 


Mo. 


Steer  No.  77,  Dropped  August  25,  1905. 


Milk.    I   Grain.        Hay. 


Weight.      Gain 


I 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


September  1 

September  30 230 

October 60 

November I      120 

December 186 

January ! 

February | 

March 

April ' 

May , 

June 


Total. 


I 


596 


4 

25 

60 

58 

62 

112 

125 

210 

259 

240 


1155 


20 

60 

45 

65 

84 

125 

150 

115 

160 


824 


79 
82 
94 
123 
164 
204 
255 
328 
384 
420 
492 


3 
12 
29 
41 
60 
51 
73 
56 
36 
72 


413 


July  5th  Killed.     Dressed  259  lbs.  or  52.6%. 
Food  consumed  for  each  pound  of  gain. 
Milk  1.44  lbs.    Grain  2.8  lbs.    Hay  2.0  lbs. 


Average  gain  per  day  1.33  lbs. 
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TABLE  IV. 

Food  Consumed  by  Steers  During  ^their  First  Year, 


Steer. 

Total 

FOR  12  MONTHS. 

-    .,.    .            —  

For  each  pound  of  gain. 

Gain. 

Milk. 

Grain. 

Hay. 

Milk. 

Grain.   |    Hay. 

73 

74 
76 

1926 
1888 

""696" 

1294 
1239 
1685 
1155 

879 

879 

1335 

824 

4.3 

4.1 

2.9 
2.7 
4.1 
2.8 

2.0 
1.9 
3.6 
2.0 

447 
455 
382 

77 

i.4 

413 

Average. 

3.3 

3.1 

2.3 

424 

TABLE  V. 
Food  Consumed  by  Steers   During  their  Second  Year, 


Steer. 

Total  for  12  months. 

For  each  pound  of  gain. 

Gain. 

Grain. 

Hay. 

Grain.       |       Hay. 

73 

74 

3841 
3755 

8330 
3376 

8.8                  7.6 
6.7                  6.0 

434 
559 

The  tables  in  the  main  explain  themselves,  but  it  is  worthy  of 
special  note  that  it  requires  from  two  to  three  times  as  much  feed  to 
produce  a  pound  of  gain  during  the  steers'  second  as  their  first  year. 
These  figures  also  show  quite  conclusively  that  steers  to  be  profitably 
grown  must  be  made  to  gather  their  own  food  as  much  as  possible,  and 
3ius  reduce  labor  expense  to  a  minimum,  and  that  at  best  they  must 
be  used  as  a  means  for  converting  unmarketable  products  into  a  market- 
able form.  All  of  these  records  were  for  calves  from  the  same  Aber- 
deen Angus  bull. 

rations  fed. 


The  steers  received,  except  for  one  or  two  months,  when  noted  in 
Tables  i  and  2,  a  good  quality  of  mixed  timothy  and  clover  hay  as 
roughage.    They  were  fed  all  of  the  hay  they  could  eat  at  all  times. 

The  grain  rations  were  varied  from  time  to  time,  according  to 
what  was  available,  and  also  in  order  to  give  a  variety.  They  were 
made  up  as  follows : 
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For  Steers  Nos.  73-74. 

First  and  Second  Months — Wheat  bran  and  malt  sprouts  in  equal 
parts,  and  Blachford's  Calf  «Meal  in  the  milk. 

Third  Month — Wheat  bran,  wheat  middlings  and  malt  sprouts 
mixed  in  equal  parts. 

Fourth  Month — Malt  sprouts  and  Blachford's  Calf  Meal  mixed  in 
equal  parts. 

Fifth  and  Sixth  Months — ^Wheat  bran,  malt  sprouts  and  Blach- 
ford's  Calf  Meal  mixed  in  equal  parts. 

Seventh  and  Ninth  Months — Wheat  bran  and  gluten  feed  mixed 
in  equal  parts.    This,  with  the  hay,  gave  a  nutritive  ratio  of  1 14.7. 

Tenth  and  Eleventh  Months— Wheat  bran,  hominy  chop  and 
gluten  feed,  mixed  in  equal  parts.  This,  with  the  hay,  gave  a  nutritive 
ratio  of  i  :S.5. 

Twelfth  to  Eighteenth  Month — Hominy  chop,  six  parts;  cotton- 
seed meal,  three  parts ;  gluten  feed,  one  part.  This,  with  the  hay,  gave 
a  nutritive  ratio  of  1:$. 

Nineteenth  MonA — Hominy  chop,  six  parts;  cottonseed  meal, 
three  parts;  wheat  bran,  one  part. 

Twentieth  Month—torn  meal,  two  parts;  cottonseed  meal,  two 
parts ;  wheat  bran,  one  part ;  sucrene,  two  parts. 

Twenty-first  to  Twenty-fifth  Month — Sucrene  alone  (for  descripn 
tion  and  analysis  of  same,  see  Bulletin  117).  This,  with  the  hay,  gave 
a  nutritive  ratio  of  i  :5.o. 


For  Steer  No.  76. 

First  to  Sixth  Month— Hominy  chop,  six  parts;  cottonseed  meal, 
three  parts,  and  gluten  feed,  one  part.  This,  with  the  hay,  gave  a 
nutritive  ratio  of  about  i  :s. 

Seventh  Month — Com  meal,  two  parts;  cottonseed  meal,  two 
parts ;  wheat  bran,  one  part,  and  sucrene,  two  parts. 

Eighth  to  Twelfth  Months — Sucrene. 


For  Steer  No.  yy. 

First  Month — Wheat  bran  and  Biachford's  Calf  Meal,  mixed  in 
equal  parts. 

Second  to  Fourth  Month — Wheat  bran  and  gluten  feed  in  equal 
parts. 

Fifth  Month — ^Wheat  bran,  hominy  chop,  and  gluten  feed  mixed  in 
equal  parts. 

Sixth  to  Tenth  Month — Hominy  chop,  six  parts ;  cottonseed  mesd, 
three  parts ;  gluten  feed,  one  part. 


THE  GROWING  AND  FATTENING  OF  BEEF  CATTLE  IN  MARYLAND.       115 


Steer  No.  1. 


Milk      Grain         Hay      Weight     Gain 


1901 

October 

November 

December 

1902 

January 

February 

March 

April 

Total 

Mav  1st  to  November  Ist. 
to  November  let,  1903 


237 
238 


351 
306 
332 
384^ 

2187 


Grain 


706 

462 

Silage 


120 
473 


Heifer  No.  2. 


Milk      Grain    'Hay     !  Weight    Gain 


October i  ^ 

November '  283 

December !  338  | 

1902  !  I 

January 1  ffj 

February i  oil  i 

March..: 334  i 

1  338  I 

Total  1  1- 

April 22011      708 


Mav  1st  to  November  1st. . 
to  November  Ist,  1908 


22 
43 
75 

56. 
126 
177 
210 


462 


1 
1 

! 

208 

273 
346 
304 
484 

-   -  « 

1 

1 

1   17 
21 
31 
66 

'868* 

136 

i  Pasture 

1... 

471 
785 

13 
314 

Steer  No.  3. 


Milk. ;   Grain. 


1901 

October ^ 237  22 

November 233  43 

December 334  95 

1902. 

January 351  13 

February 306  138 

March 332  191 

April 384  203 


Total 2177        710 

Mav  1st  to  November  1st 462 

to  November  Ist,  1903 


Hay. 


17 
23 
24 
40 


104 
Pasture. 


Weight. 


122 
146 
185 

226 
260 
292 


597 
1005 


Gain. 


237 


238 

480 
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October... 
November. 
December. 


January.. 
February. 

March 

April 


Date 


1901 


1902 


Total 

May  to  November 

to  November  1st,  1903. 
Grain,  Silage  and  Hay . 


Heifer  No.  4. 


Milk 


Grain 


152  , 
233  I 
338  I 

357 
307 
334 


15 
43 
75 

55 
126 
177 
210 


2109  I      701  185 

Fed  ;    Grain        Hay     j 


Hay 


17 
21 
31 
66 


Weight 


94 
119 
168 

217 
277 
337 
408 


453 


Gain 


314 


225 


320 


Date 

Milk 

Steer  No.8 

Grain    •      Hay 

i 

Weight 

Gain 

1901 
October 

, 

! 

Mnvpmhei* 

1 

December 

93 

130 
183 
230 
307 

1902 
January 

357 
313 
334 
888 

55 
126 
177 
210 

17 
21 
31 
66 

February 

March 

April 

214 

Totol 

1392 
Fed 

568 
Grain 

135 
and  Hay 

Mav  to  November 

to  November  1st.  1903          

522 

862 

215 

Grain.  Silaire  and  Hav 

340 

■ 
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BULLETIN  No.  122.  OCTOBER,  1907. 

STABLE  MANURES. 


By  W.  T.  L.  Taliaferro*  and  H.  J.  Patterson. 


PREFACE. 


The  experiments  reported  upon  in  this  bulletin  were  planned  by 
and  conducted  under  the  general  supervision  of  W.  T.  L.  Taliaferro, 
who  was  Agronomist  of  the  Experiment  Station  from  1900  to  1906. 
The  preparation  of  the  matter  for  publication,  and  the  discussion  of  the 
results,  has  been  done  by  H.  J.  Patterson,  with  the  assistance  of  Prof. 
Taliaferro,  who  has  reviewed  and  revised  the  same. 

EXPERIMENTS  CONDUCTED. 

The  experiments  were  conducted  on  two  series  of  plots.  One  cov- 
ered a  period  of  three  years,  and  was  located  in  Field  No.  13,  on  the 
north  side  of  the  farm,  just  west  of  and  adjoining  the  B.  &  W.  pike. 
The  other  covered  a  period  of  seven  years,  and  was  in  Field  No.  38, 
located  south  of  the  Experiment  Station  buildings,  and  east  of  and  ad- 
joining the  pike. 

The  manure  was  applied  to  the  first  corn  crop,  and  only  once  dur- 
ing each  four-year  rotation,  at  the  rate  of  ten  tons  per  acre,  and  was 
as  nearly  uniform  as  it  was  possible  to  have  it.  The  manure  was  mi;ced 
horse  and  cow  manure,  and  represented  fairly  well  the  grade  available 
on  many  Maryland  farms. 

The  following  is  a  list  of  the  experiments  conducted  and  the  ques- 
tions which  it  was  aimed  to  get  some  definite  information  concerning : 

1.  Comparison  of  applications  of  fresh  and  rotted  manure. 

2.  Time  of  application  of  manure — 

(a)     Fresh  vs.  Rotted. 

3.  Plowing  under  vs.  top  dressing  of  manure. 

4.  Plowing  manure  under  in  the  fall  vs.  spring. 

5.  Plowing  manure  under  different  depths. 


^Resisrned  the  position  of  Asrronoroist  o£  the  Experiment  Station  in  order  to  devote  all  hi* 
time  to  College  work. 
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6. 

7. 
8. 

9- 
10. 


Subsoil  plowing  in  conjunction  with  the  use  of  manure. 
Manure  alone  vs.  manure  and  commercial  fertilizer. 
Comparison  of  manure  and  straw. 
Effect  of  fresh  vs.  rotted  manure  oti  crimson  clover. 
Effects  of  manure  on  the  stand  of  com. 


The  general  treatment  of  the  plots  was  uniform.  The  crop  rota- 
tion was  as  follows : 

First  Year — Com  (planted  on  sod  land) ;  Crimson  clover  seeded 
at  last  working  of  com. 

Second  Year — Crimson  clover  turned  under  for  com  (wheat 
seeded  in  corn  stubble). 

Third  Year — ^Wheat  (timothy  and  clover  seeded  in  wheat). 

Fourth  Year — ^Timothy  and  clover  hay. 

The  results  given  in  the  tables  in  the  following  pages  represent  the 
average  yields  obtained  from  four  crops  of  corn  and  two  crops  of 
wheat,  thus  passing  through  the  rotation  twice.  The  yields  of  hay 
were  lost  so  cannot  be  given  in  the  tables. 

(l)       COMPARISON  OF  FRESH  AND  ROTTED  MANURE. 

The  applications  of  fresh  manure  were  made  by  taking  it  directly 
fromi  the  stable,  and  spreading  it  on  the  land,  at  the  rate  of  ten  tons  per 
acre,  applied  with  a  manure  spreader. 

In  the  rotted  manure  series,  plots  2  and  4,  of  Field  38,  received 
well-rotted  manure  at  the  rate  of  10  tons  per  acre,  taken  at  each  appli- 
cation from  a  large  heap  of  that  material. 

For  each  of  the  other  rotted  manure  plots  a  ton  of  fresh  manure 
was  hauled  out  and  heaped  near  the  plot  in  sufficient  time  before  spread- 
ing to  allow  it  to  decompose  into  a  condition  which  would  be  generally 
recognized  as  well-rotted  manure. 

The  results  given  in  the  following  table  are  the  average  of  twelve 
one-tenth  acre  plots.  Fresh  manure  was  applied  to  six  plots,  and  rotten 
manure  to  six  plots,  the  plots  alternated. 

TABLE  I. 
Comparison  of  Yields  from  applications  of  Fresh  and  Rotted  Manure  on 

Field  No.  38, 
(yields  per  acre  in  bushels) 

I 


Unmanured  (average  of  plots  5,  10,  15,  20,) 

Fresh  Manure  (average  of  plots  1,  3.  7,  9.  13,  16.)   . 
Rotted  Manure  jayerage  of  plots  2.  4,  8,  11.  14,  17. ) . 

Gain  from  fresh  manure 

Gain  from  rotted  manure 

Gain  of  fresh  over  rotted  manure 

*  Average  of  4  crops.  t  Average  of  2  crops 


Com 
Bushels. 

t 

Wheat 
Bushels. 

381 

70.7 
65.1 

16.1 
19.7 
19.1 

32  6 

27.6 

5.0 

36 
3.0 
0.6 
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The  yields  of  fodder  and  straw  were  in  favor  of  the  fresh  manure, 
and  were  in  about  the  same  proportions  as  given  for  the  grains.  The 
observations  on  thp  growth  of  grass  showed  decidedly  in  favor  of  the 
fresh  manure,  and  were  even  more  marked  than  with  the  other  crops.  . 

Since  well-handled  manure  in  decomposition  loses  a  portion  of  all 
its  constituents,  but  relatively  more  of  woody  matter  than  of  nitrogen 
and  mineral  elements,  rotted  manure  is  relatively  richer  than  fresh  ma- 
nure. Plots  2  and  4,  of  Field  38,  therefore  received  rather  more  actual 
plant  foods  than  any  of  the  other  plots.  They  received  practically  the 
same  amount  of  humus-making  material  as  the  fresh  manure  plots,  and 
rather  more  th^n  the  other  rotted  manure  plots,  whose  quotas  of  ma- 
nure had  lost  something  during  decomposition  beyond  the  limits  of  the 
respective  plots. 

Table  3  shows  the  yields  of  plots  2  and  4,  compared  with  the  yields 
of  the  adjacent  plots  of  i  and  2,  which  received  the  same  treatment 
otherwise  than  the  kind  of  manure. 

Table  4  shows  the  yields  of  the  other  rotted  and  fresh  manure 
plots  in  Field  38. 

TABLE  II. 
Comparison  of  Yields  from  Application  of  Equal  Quantities  of  Fresh 
and  Rotted  Manure, 


Frejih  Manure  (average  of  plots  1  and  3) . . . 
Rptted  Manure  (average  of  plots  2  and  4) . 


Gain  from  Fresh  Manure  over  Rotted . 


Com* 
Bushels. 


82.8 
71.6 


I 


11.2 


Wheatt 
Bushels. 


19.9 
22.9 


-3.0 


•  Average  of  4  crops. 


t  Average  of  2  crops. 

TABLE  III. 

Comparison  of  Yields  from  Application  of  Equal  Quantities  of 

Manure  Api>lied. 

Fresh  from  the  Stable.    Rotted  in  a  heap  before  application. 


I       Com* 
,    Bushels. 


Fresh  Manure  (average  of  plots  7.  9,  13, 16, 64.9 

Rotted  Manure  (average  of  plots  8,  11,  14,  17, 1  61 .8 

Gain  from  Fresh  Manure  over  Rotted 3.1 

•  Average  of  4  crops.  t  Average  of  2  crops. 


Wheatt 
Bushels. 


18.5 
17.2 


1.3 
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Before  discussing  Tables  3  and  4,  it  may  be  stated  that  Field  38 
was  selected  for  this  experiment  because  of  its  apparent  uniformity,  but 
it  soon  became  evident  that  it  decreased  in  fertility  quite  regularly  from 
north  to  south,  the  direction  in  which  the  plots  were  numbered.  As 
the  fresh  and  rotted  manure  plots  were  alternated,  and  every  fifth  plot 
was  left  unmanured  as  a  check  plot,  this  difference  in  fertility  did  not 
interfere  with  the  general  result  of  the  experiment,  but  gave  additional 
interest  in  the  comparison  of  the  use  of  manure  on  soils  of  different 
degrees  of  fertility. 

In  general  texture,  as  determined  by  borings,  the  soil  throughout 
was  quite  homogeneous. 

The  results  shown  in  Table  4  do  not  differ  materially  from  those 
shown  in  Table  i,  the  fresh  manure  showing  a  slight  gain  over  the 
rotted  in  both  wheat  and  corn.  From  Table  3,  however,  it  appears  that 
the  fresh  manure  gave  the  better  )rields  with  corn,  and  the  rotted  ma- 
nure with  wheat.  This  may  be  to  some  extent  accounted  for  in  the 
grosser  feeding  habit  of  corn,  which  enabled  it  to  utilize  the  fresh  ma- 
nure to  better  advantage  than  the  wheat,  and  in  the  fact  that  plots  2 
and  4  received  a  slightly  greater  amount  of  actual  plant  food. 


TABLE  IV. 

Comparison  of  Yields  from  application  of  Fresh  and  Rotted  Manure  on 

Field  No,  13, 
(yields  per  acre) 


Corn 


Wheat  t 


Grain.    I  Fodder. 


Unmanured  (plot  18) I 

Fresh  Manure  (averag^e  of  plots  19,  21) 
Rotted  Manure  (average  of  plots  17, 20) 


76.1 
92.6 
82.4 


Gain  from  fresh  manure '       17 .5 

Gain  from  rotted  manure 7.3 

Gain  of  fresh  over  rotted  manure. i       10.2 


6150 
7225 
6500 


1075 
350 
725 


Grain.  ;  Straw. 


19.3 
21.3 
20.3 

2.0 
1.0 
1.0 


890 

1120 

860 

230 

-30 

260 


Average  of  two  crops. 


t  One  crop. 


The  results  obtained  in  both  of  these  tests  show  clearly  in  favor 
of  the  use  of  fresh  manure  applied  directly  from  the  stable.  When  it 
is  remembered  that  the  use  of  the  manure  in  this  way  would  do  away 
with  at  least  one  handling  of  it,  the  relative  profits  are  greater  than  are 
represented  by  the  increased  yields. 
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The  effects  of  the  manures  on  the  wheat  crops  are  not  so  marked 
as  with  the  com,  but  this  would  naturally  be  expected,  as  two  crops 
of  corn  had  access  to  the  manure  before  the  wheat,  and  the  remaining 
manure  was  thoroughly  decomposed. 

(2)       WHEN  SHALL  MANURE  BE  APPLIED? 

In  connection  with  the  use  of  manure,  the  question  is  frequently 
raised  as  to  the  best  time  of  the  year  to  apply  it.  This  is  particularly 
the  case  when  discussing  the  question  of  applying  the  manure  directly 
from  the  stables.  With  an  idea  of  getting  some  data  on  this  point,  ap- 
plications were  made  at  four  different  periods.  The  applications  were 
made  on  sod  land  before  plowing,  and  previous  to  planting  the  landi 
to  com. 

The  results  are  given  in  the  following  table:  ._,  i.  . 

TABLE  V. 

Results  of  applying  Manure  at  different  Seasons. 

(Experiments  conducted  in  Field  88.    Yields  per  Acre.) 


Sammer  (July  26) . . . 
Fall  (November  27) . 
Winter  (January  12) 
Spring  (March  15). . . 


Fresh  Manure. 


Com* 
Bushels. 


82.8 
G9.1 
58.2 
57.5 


Wheat  t 
Bushels. 


Rotten  Manure. 


Com* 
Bushels. 


20.0 
18.4 
17.9 
17.8 


71.6 
68.0 


61.4 


Wheat  t 
Bushels. 


22.0 
17.3 


18.0 


Averag^e  of  4  crops. 


t  Average  of  2  crops. 


The  results  as  given  in  the  above  table  show  clearly  in  favor  of 
getting  the  manure  on  the  land  as  long  in  advance  of  the  time  the  crop 
is  to  use  it  as  possible.  The  results  as  a  whole  are  in  favor  of  the  use  of 
fresh  manure,  but  when  the  applications  were  made  in  the  spring 
the  rotted  manure  gave  slightly  better  yields. 

(3)       COMPARISON  OF  APPLYING  MANURE  BEFORE  AND  AFTER  PLOWING. 

Plowing  Under  vs.  Top  Dressing, 

The  manner  of  applying  manure  should  probably  be  varied  with 
the  character  of  the  soil  and  the  crop;  yet  usually  the  same  results 
would  be  expected,  on  the  average  corn,  wheat  and  grass  soil,  from  a 
given  practice. 
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TABLE  VI. 
Showing  results  of  applying  Fresh  and  Rotted  Manure  before  and  after 

Plowing, 
(Experiments  conducted  in  field  13.    Yields  per  Acre.) 


Fresh  Manure. 

1      Wheatt 


Com 


Rotted  Manure. 


Com* 


Grain   ^^'  jGrain  [strawiorain   ^^' 


Before  Plowing. 
After  Plowing.. 


I  Bu.  ,  Lbs.  I   Bu.  I  Lbs.  |   Bu.     Lbs 
87.2  !  6950 


Wheatt 


Grain 


Bu. 


Straw 
Lter 


Gain  from  using  Manure 
as  a  Top-Dressing . . 


98.1  '  7500 


10.9      550 


20.3 
22.3 


2.0 


1080 
1160 

80 


82.3 

6550 

19.8 

760 

82.6 

6450 

20.7 

960 

0.3 

-100 

0.9 

200 

Average  of  2  crops. 


t  Average  of  1  crop. 


The  above  results  are  clearly  in  favor  of  applying  the  manure  after 
plowing  as  a  top  dressing.  They  also  show  decidedly  in  favor  of  the 
use  of  fresh  manure. 

(4)    COMPARISON  OF  PLOWING  MANURE  UNDER  IN  THE  FALL  AND  SPRING. 

The  question  arises  in  the  minds  of  the  farmer  as  to  whether  the 
loss  in  manure  would  not  be  prevented  by  plowing  it  down  in  the  fall, 
instead  of  leaving  it  exposed  on  the  surface  all  winter.  In  order  to  get 
some  definite  data  on  this  point,  the  tests  reported  on  in  Table  5  were 
conducted.  It  must  be  remembered  that  the  manure  was  applied  but 
once  in  the  rotation,  and  that  to  the  first  crop  of  com,  am!  that  the 
effects  on  the  wheat  was  only  what  remained  after  two  crops  of  com 
had  already  had  access  to  the  manure. 

TABLE  VIL 
Showing  yields  of  Corn  and  Wheat  from  Plowing  Majiure  under   in 

Fall  and  Spring. 
(Tests  conducted  in  field  38.    Yields  per  acre.) 


Fall  Plowing. 


Com 
Bushels. 


Manure  applied  in  the  Summer 75.9 

Manure  applied  in  the  Fall 62.2 

Manure  applied  in  the  Spring ; 


Wheat 
Bushels. 


20.9 
17.4 


Spring  Plowing. 


Com 
Bushels. 


Wheat 

Bushels. 


78.4 
69.9 
57.5 


21.1 
18.3 
17.8 


STABLB  MANURES. 
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The  results  given  in  the  above  table  are  slightly,  but  uniformly,  in 
favor  of  allowing  the  manure  to  remain  on  top  of  the  land  during  the 
winter,  and  plowing  it  down  in  the  spring,  rather  than  plowing  it  down 
in  the  fall.  This  is  probably  due  to  the  conditions  near  the  surface 
being  more  favorable  to  nitrification,  and  consequently  more  of  the 
manure  has  become  available  for  crops. 

Farmers  sometimes  object  to  the  spreading  of  manure  in  summer, 
in  the  belief  that  when  manure  is  so  spread  the  hot  summer  suns  burn 
out  its  substance,  as  they  express  it,  and  make  it  comparatively  value- 
less. An  inspection  of  Table  5  shows  this  belief  to  be  unfounded.  The 
manure  spread  in  July  gave  better  results  than  that  spread  in  either 
Fall  or  Spring. 

(S)       COMPARISON  OF  PLOWING  MANURE  UNDER  TO  DIFFERENT  DEPTHS. 

In  this  experiment  the  manure  was  applied  in  the  winter  on  sod 
land,  and  was  plowed  under  at  once.  On  one  plot  the  land  was  plowed 
to  the  usual  depth  prevailing  in  that  field,  or  seven  inches  deep,  and  the 
other  plot  was  plowed  but  five  inches  deep.  The  effects  of  this  treat- 
ment on  the  yields  of  com  and  wheat  are  given  in  the  following  table : 


TABLE  VIII. 

Showing  the  results  of  Plowing  Manure  under  different  depths   upon 

yields  of  Corn  and  Wheat, 

(Conducted  on  field  38.    Yields  per  acre.) 


Manure  plowed  under  7  inches. 
Manure  plowed  under  5  inches . 


Gain  from  deep  plowing  . 


Com* 
Bushels. 


57.9 
56.5 

1.4 


Wheatt 
Bushels. 


18.1 
14.7 


3.4 


•  Average  of  4  crops,    t  Average  of  2  crops. 

While  these  results  do  not  show  a  very  great  difference,  yet  they 
are  in  favor  of  the  deeper  plowing,  and  as  they  were  uniformly  so  from 
year  to  year  with  every  crop,  it  may  be  safely  concluded  that  it  is  usually 
best  to  plow  deep,  and  that  it  is  not  harmful  to  plow  the  manure  under 
deep.  These  results  would  seem  to  indicate  that  the  contention  of  some 
fanners  that  manure  should  not  be  put  in  very  deep  is  unwaranted,  and 
that  putting  it  in  deep  would  probably  stimulate  the  development  of 
roots,  and  get  additional  advantages  therefrom. 
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(6)      SUB-SOIL  PLOWING  IN  CONJUNCTION  WITH  MANURING. 

The  question  as  to  the  value  of  sub-soiling  on  stiff  land  is  fre- 
quently asked,  and  this  test  was  conducted  in  order  to  get  some  data  on 
the  subject. 

The  land  was  manured  in  the  winter  with  fresh  manure,  and 
plowed  in  the  spring.  The  ordinary  plow  turned  the  furrow  to  the 
depth  of  five  inches,  and  the  sub-soil  plow  followed  in  the  same  furrow, 
loosening  the  soil  to  the  depth  of  five  inches,  but  none  of  the  sub-soi! 
was  brought  to  the  surface. 

The  effects  of  this  treatment  on  the  yields  of  Corn  and  Wheat  are 
given  in  the  following  table : 

TABLE  IX. 

Showing  results  of  Sub-Soil  Plowing  in  connection  with  Manure, 

(Conducted  in  field  38.    Yields  per  acre.) 


Com 
Bushels. 

Wheat 
Bushels. 

Fresh  Manure  and  Sub-Soil  Plowimr 

50.9 
46.2 

12.6 

Fresh  Manure  and  Plowed  under  7  inches 

13.3 

GAin  from  Sub-Soil  Plowinir 

4.7 

Loss  from  Sub-Soil  Plowing 

0.8 

These  results  are  not  very  decisive,  as  the  com  crop  shows  slightly 
in  favor  of  the  use  of  the  sub-soil  plow,  while  the  yield  of  wheat  is 
slightly  against  it.  At  best  it  would  appear  that  there  was  not  suf- 
ficient advantage  to  warrant  the  extra  expense  involved. 


(7)       COMPARING  THE  USE  OF  MANURE  ALONE  WITH  MANURE  SUPPLE- 
MENTED  WITH  COMMERCIAL  FERTILIZERS. 

It  is  commonly  recognized  that  manure  is  relatively  rich  in  nitro- 
genous plant  food  and  deficient  in  potash  and  phosphoric  acid.  It  is- 
also  frequently  claimed  that  fresh  manure  is  not  quick  enough  in  its 
action,  and  that  it  should  be  supplemented  with  some  readily  available 
plant  food,  such  as  is  furnished  by  commercial  fertilizers. 

With  the  idea  of  testing  some  of  these  points  in  part,  the  tests 
reported  upon  in  the  following  table  were  made : 
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TABLE  X. 
Showing  the  results  of  the  use  of  Manure  and  Fertilizer  in  Combination, 


26.  Unmanured 

27.  Manure  alone 

28.  Manure  and  800  pounds  complete 

Fertilizer,   broadcast 

29.  Manure  and  50  pounds  complete 

Fertilizer  in  row 

80.  Manure  and  300  pounds   Kainit 
broadcast  


Field 


Com 
Bushels. 


33.8 
46.2 
53.3 
53.3 
69.6 


Wheat 
Bushels. 


Field  13. 


Com 
Bushels. 


18.6 
13.3 
14.3 
14.6 
15.1 


75.1 


75.0 
89.0 


Wheat 
Bushels. 


19.3 


19.3 
20.3 


A  study  of  these  results  show  that  the  different  treatments  did  not 
have  much  effect  on  the  wheat  crops.  The  results  obtained  with  the 
use  of  a  small  quantity  of  fertilizer  in  the  row  at  the  time  of  seeding, 
and  a  larger  quantity  broadcast,  gaye  practically  the  same  result  in 
Field  38,  but  showed  decidedly  in  favor  of  the  small  quantity  on  Field 
No.  13.  This  can  probably  be  explained  by  the  fact  that  the  seasons 
when  the  tests  were  made  on  Field  No.  13  were  much  dryer  than  those 
with  Field  No.  38.  This  would  substantiate  the  claim  of  many  farmers 
that  in  dry  seasons  the  use  of  more  fertilizer  than  just  enough  to  start 
the  com  well  is  a  disadvantage,  as  the  larger  quantities  have  a  tendency 
to  make  a  growth  of  fodder  at  the  expense  of  grain. 

The  use  of  Kainit  with  the  manure  seemed  to  exert  a  beneficial 
influence  every  year,  and  it  was  more  marked  in  dry  than  wet  seasons. 
From  the  results  here  its  use  in  conjunction  with  manure  on  com  can 
certainly  be  recommended. 


(8)       COMPARISON  OF  APPLICATIONS  OF  MANURE  WITH  APPLICATIONS  OF 

WHEAT  STRAW. 

In  order  to  determine  the  value  of  applications  of  straw  lo  the 
land,  tests  were  made  of  its  use  in  comparison  to  manure.  In  some 
sections  of  the  State  many  farmers  make  a  practice  of  spreading  sur- 
plus straw  over  the  land.  In  other  sections,  where  there  are  consider- 
able amounts  of  straw  almost  going  to  waste,  and  relatively  little  ma- 
nure made,  it  is  very  seldom  that  any  of  it  is  spread  over  the  land  in  a 
fresh  state. 

The  straw  was  applied  at  the  rate  of  two  tons  per  acre  in  the 
Summer  or  early  Fall,  and  plowed  down  the  following  Spring.  The 
following  table  gives  the  effects  on  the  yields  of  corn  and  wheat : 
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TABLE  XI. 


1 

Ck)m 
Bushels. 

34.0 

Wheat 
Bushels. 

Unmanured 

16.3 

Straw 

58.3 

19  0 

Fresh  Manure 

86.1 

• 
22.1 

These  results  show  that  the  straw  is  not  as  valuable  to  apply  as 
the  manure,  though  it  will  produce  a  considerable  increase  in  yield, 
and  should  be  used  fresh  wherever  available,  rather  than  allow  it  to  go 
to  waste. 

(9)       EFFECT  OF  FRESH  VS.   ROTTED  MANURE  ON   CRIMSON    CLOVER. 

It  has  been  mentioned  that  in  each  rotation  the  first  crop  of  com 
was  followed  by  Crimson  clover,  which  was  plowed  under  in  prepa- 
ration for  the  second  corn  crop.  Since  the  clover  was  turned  under  it 
was  not  possible  to  accurately  compare  yields  on  the  respective  plots, 
but  careful  observations  were  made  just  before  plowing.  Though  the 
clover  was  not  particularly  good  in  any  case,  it  was  noticeably  thicker 
and  taller  on  the  fresh  manure  than  on  the  rotted  manure  plots,  and 
better  on  both  series  of  manured  plots  than  on  the  unmanured. 

TABLE  XII. 
Average  Yields  of  Corn  in  Field  38  in  the  First  and  Second  Years  of 

each  Rotatiofi. 


,  Corn  Bushels. 


Average   of  Average   of 
1  '01  and '05.,  '02  and  '06. 


Loss  in 
Second  Year 


Unmanured  (Ave.  of  plots  5, 10,  15, 20)  |        44.2  31.9        |        12.3 

FresK  Manure  (Ave.  of  plots  1,  8,'  7,  9, 

13,16 79.9  61.9  18.0 

Rotted  Manure  (Ave.  of  plots  2,  4,  8, 

11,14,17) I        74.8  55.4  19.4 


This  indirect  effect  of  the  fresh  manure  in  contributing  more 
humus  and  nitrogen  through  the  medium  of  the  Crimson  clover  may 
account  to  some  extent  for  the  slightly  less  falling  off  in  the  yields  of 
the  fresh  manure  plots  as  compared  with  the  rotted  manure  plots  in 
the  second  year  of  each  rotation,  as  seen  in  the  above  table. 
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STAND  OF  CORN  ON   MANURED  AND  UNMANURED  PLOTS. 

During  the  progress  of  these  manure  experiments  in  Field  38,  it 
was  evident  that  the  soil  of  all  the  plots  was  falling  ofF  in  productive- 
ness, the  manure  applied  being  insufficient  to  supply  the  drain  in- 
volved in  the  removal  of  crops.  In  the  manured  crop  the  effect  of 
this  draft  could  be  distinctly  seen  in  the  difference  in  the  mechanical 
condition  of  the  soil.  It  became  lighter  in  color,  lost  much  of  its  fria- 
bility and  porosity,  became  more  sticky  and  dense,  with  a  tendency  to 
break  into  a  hard  surface  crust,  conditions  which  were  aggravated  by 
the  unusually  wet  seasons,  which  interfered  with  the  regular  cultiva- 
tion of  the  corn  crops.  As  early  as  1905  the  changing  conditions  be- 
came evident  on  the  unmanured  plots,  and  showed  their  effect  primarily 
in  the  poor  stand  of  corn  on  these  plots,  as  compared  with  those  which 
had  received  manure.  All  of  the  plots  were  planted  with  seed  as  nearly 
equal  in  vitality  as  could  be  had,  from  tested  ears,  and  well  mixed  after 
shelling. 

On  the  manured  plots  the  young  plants  came  up  promptly  and 
regularly,  and  grew  rapidly.  On  the  unmanured  plots  they  came 
up  slowly  and  irregularly,  and  grew  slowly,  affording  ample  opportunity 
for  insect  depredation,  from  which  they  suffered  severely.  As  a  result 
the  stand  of  plants  on  these  plots  was  very  poor.  On  September  25, 
1905,  just  before  the  crop  was  harvested,  a  count  was  made  of  the 
plants  on  each  plot,  the  results  of  which  are  given  in  Table  13.  While 
no  count  of  stalks  was  made  in  1906,  the  relatively  poor  stand  on  the 
unmanured  plots  was  apparent  to  the  most  casual  observer. 

TABLE  XIII. 

Showing  number  of  Corn  Plants  per  acre  on  Manured  and  Ufinianured 

Plots  in  Field  38,  September  25,  1907, 


No.  of 
j   Plants  per 
I        Acre. 


Fresh  Manure  (Ave.  of  plots  1,  3,'  7,  9,  13,  16) '  8220 

Rotted  Manure  (Ave.  of  plots  2,  4,  8,  11,  14,  17) 8170 

Ave.  of  all  Manured  plots 8195 

Unmanured  (Ave.  of  plots  5,  10,  15,  20) 5440 


Difference  between  Manured  and  Unmanured 2755 


To  this  difference  in  the  stand  must  be  attributed  much  of  the  dif- 
ference in  yields  of  the  manured  and  unmanured  plots.  That  the  dif- 
ference in  stand  was  attributable  to  the  poor  mechanical  condition  of 
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the  latter  plots,  owing  to  their  lack  of  humus,  may  be  inferred  from  au 
inspection  of  Table  i,  where  it  appears  that  the  unmanured  plots  ap- 
proximated more  closely  to  the  manured  in  the  yields  of  wheat  than 
of  corn,  it  being  generally  recognized  that  wheat  is  better  adapted  than 
corn  to  succeed  in  dense,  compact  soils. 

APPENDIX. 

The  matter  printed  in  the  appendix  is  given  in  order  to  answer 
the  many  questions  of  a  miscellaneous  character  on  manure  that  are 
not  covered  in  the  experiments  conducted. 


FARM  MANURES. 

DESIGNATION  AND  KIND  OF  FARM  MANURES. 

The  term  farm  manures  in  its  broadest  sense  is  used  to  designate 
all  materials  (not  included  under  green  manures  and  commercial  fertili- 
zers) that  may  be  made  or  accumulated  on  a  farm,  and  which  can  be 
used  for  improving  the  fertility  of  the  land,  but  the  term  is  most  com- 
monly used  to  designate  the  excrements  of  domestic  animals. 

The  term  stable  manures  is  used  to  designate  manure  just  as  it 
comes  from  the  stables,  and  which  is  used  in  Ae  fresh  state.  Yard  or 
barnyard  manure  is  the  term  applied  to  manure  which  has  accumulated, 
or  been  kept  for  some  time  in  a  pile  in  the  barn3rard.  The  name  of 
fresh  manures  is  applied  to  manure  that  is  only  a  few  hours  old,  and 
as  it  comes  from  the  stable.  Rotted  manure  is  the  name  used  to  desig- 
nate manure  that  has  gone  through  considerable  fermentation,  and 
more  or  less  disintegrated.  Mixed  manure  is  the  excrements  of  differ- 
ent species  of  ariimals,  with  the  bedding  or  other  material  thrown  to- 
gether. Manure  from  a  single  species  of  animal  is  designated  by  the 
kind  of  animal  producing  it. 

THE  VALUE  OF  FARM  MANURES. 

The  domestic  animals  kept  in  the  United  States  produce  annually 
several  billions  of  dollars  worth  of  manure.  The  value  of  manures 
varies  considerably,  depending  upon,  first,  the  kind  and  age  of  the 
animals;  second,  the  kind  and  amount  of  food  consumed;  third,  the 
kind  and  amount  of  absorbents  employed ;  fourth,  the  system  followed 
in  collecting,  preserving  and  utilizing  the  manure.    ' 

Even  though  these  factors  may  vary  greatly,  the  value  of  manure, 
when  applied  to  the  land,  comes  through  the  following  influences: 

(a)  By  contributing  to  the  supply  of  plant  food. 

(b)  By  improving  the  physical  condition  of  the  soil. 

(c)  By  inducing  chemical  changes. 

(d)  By  introducing  beneficial  bacteria  and  ferments. 
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FARM  MANURES  AS  A  SOURCE  OF  PLANT  FOOD. 

While  the  composition  of  farm  manure  varies  with  the  conditions 
already  enumerated,  yet  they  all  supply  more  or  less  of  the  essential 
plant  foods — ^nitrogen,  phosphoric  acid  (phosphorous)  and  potash. 
The  average  mixed  farm  manure  contains  these  plant  foods  in  the  pro- 
portion of  approximately  ten  parts  of*  nitrogen  to  six  parts  of  phos- 
phoric acid  and  eight  parts  of  potash.  Mixed  stable  manure  contains 
on  the  average  about  0.50  per  cent,  nitrogen,  0.30  per  cent,  phosphoric 
acid,  and  040  per  cent,  potash.  All  manures  contain  as  a  rule  both  the 
•dung  and  urine  of  animals,  mixed  with  some  absorbents.  The  dung 
•consists  chiefly  of  the  undigested  portions  of  the  food  consumed,  which 
was  first  ground  fine  by  the  teeth,  and  then  saturated  and  softened  with 
the  water  and  digestive  fluids  of  the  alimentary  canal.  This  dung, 
while  composed  largely  of  the  woody  tissues  of  the  food  eaten,  yet, 
being  very  fine  and  soft,  will  decompose  and  give  up  its  plant  foods 
very  readily.  Dung  contains  approximately  one-third  of  the  total  nitro- 
gen, one-fifth  of  the  total  potash,  and  nearly  all  of  the  phosphoric  acid 
voided  by  animals.  The  plant  foods  in  dung  are  not  soluble,  and  must 
be  decomposed  before  they  can  be  utilized  by  plants.  The  urine  of 
•domestic  animals  contains  compounds  which  have  been  formed  in  the 
body.  It  usually  contains  about  two-thirds  of  the  total  nitrogen,  four- 
fifths  of  the  total  potash,  and  very  little  of  the  phosphoric  acid  voided 
by  the  animal.  While  the  elements  found  in  the  urine  are  in  solution, 
yet  they  are  not  immediately  available  as  food  for  plants,  but  become 
so  much  more  quickly  than  the  constituents  found  in  the  dung. 

In  practice  it  has  been  found  that  while  farm  manures  furnish 
^me  of  all  of  the  essential  plant  foods,  yet  it  is  considered  unbalanced, 
as  it  does  not  supply  them  in  the  proportions  found  most  satisfactory 
in  practice.  This  is  due  to  the  fact  that  soils  gain  nitrogen  through 
■other  sources,  and  that  the  potash  in  soils  becomes  available  through 
various  means  more  rapidly  than  the  phosphoric  acid. 

PHYSICAL  EFFECTS  OF   MANURES. 

As  all  farm  manures  contain  a  considerable  percentage  of  organic 
matter,  they  have  a  marked  influence  in  producing  a  better  physical 
or  mechanical  condition  in  the  soil  to  which  they  are  applied.  In  fact, 
this  value  of  improving  the  texture  is  often  far  greater  than  that  de- 
rived from  the  plant  food  supplied. 

In  another  connection  it  has  been  pointed  out  that  many  farm 
soils,  even  those  that  are  unproductive  and  apparently  worn  out,  con- 
tain large  amounts  of  plant  food ;  and  that  this  can  be  largely  corrected 
by  improving  the  mechanical  condition  or  texture. 

When  manure  is  incorporated  with  a  soil  it  greatly  improves  the 
texture,  loosening  a  heavy,  compact  soil,  and  binding  together  a' light, 
leach/  one,  making  the  soil  more  friable,  warmer,  more  retentive  of 
moisture,  and  more  congenial  to  plants  in  every  way.  Some  experi- 
ments conducted  by  King,  at  the  Wisconsin  Station,  showed  that  ma- 
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nured  land  contained  i8  tons  more  water  per  acre  in  the  upper  foot 
of  soil  than  similar  land  unmanured,  and  34  tons  more  in  the  soil  to  a 
depth  of  three  feet.  Manure  exerts  a  quicker  beneficial  influence  on 
the  texture  of  soils  than  green  manures. 

Manures  will  also  aid  in  equalizing  the  supply  and  distribution  of 
water  in  the  soils. 

Manure  will  make  soils  to  which  they  are  applied  darker  in  color, 
and  exert  a  material  influence  in  making  soils  warmer. 

Manured  land  is  less  subject  to  the  denuding  effects  of  wind  and 
rain. 

CHEMICAL  EFFECTS  OF   MANURES. 

Manures  act  chemically  on  soils,  as  already  stated,  by  adding  new 
stores  of  plant  food,  and  by  their  decomposition  in  the  soil  they  give 
off  carbonic  acid  gas,  which  unites  with  the  soil  waters  and  increases 
its  dissolving  action  on  mineral  plant  foods.  It  also  provides  the  for- 
mation of  humates  in  the  soil,  and  thus  renders  inert  mineral  plant 
food  more  available.  The  temperature  of  soils  will  be  materially  raised 
as  a  result  of  the  chemical  actions. 

BACTERIAL  INFLUENCES  OF  MANURES. 

In  addition  to  supplying  plant  food  and  vegetable  matter,  with 
their  accompanying  benefits,  farm  manures  introduce  into  the  soil  a 
variety  of  bacteria  and  ferments,  which  also  produce  benefici^  results. 
These  bacteria,  though  great  in  number,  have  not  been  studied  much 
in  detail,  and  are  little  understood.  It  is  very  certain,  however,  that 
they  are  helpful  in  increasing  the  supply  of  available  plant  food.  Farm 
manures  have  often  the  advantage  over  green  manures  in  that  the  fer- 
ments introduced  by  the  manure  will  result  in  an  alkaline  condition  of 
the  soil,  while  that  from  the  green  manure  will  be  acid.  Hence  manure 
favors  the  nitrogen-gathering  bacteria  of  legumes  and  nitrifying  or- 
ganisms. 

Professor  Chester  of  the  Delaware  Experiment  Station,  has  found 
in  a  soil  that  had  been  liberally  manured,  and  was  producing  at  the 
rate  of  six  tons  of  hay  per  acre  several  times  as  many  bacteria  as  were 
found  in  the  same  soil  which  had  little  manure,  and  was  producing 
about  one  ton  of  hay  per  acre. 

FACTORS  INFLUENCING  THE  VALUE  OF  MANURE. 

The  factors  which  influence  the  commercial  and  agricultural  values 
of  stable  manures  depend  upon  the  following: 

(a)  The  kind  of  animals. 

(b)  The  age  and  condition  of  the  animal. 

(c)  The  food  of  the  animal. 

(d)  The  kind  and  quantity  of  absorbents  used. 

(e)  The  management  of  the  manure. 

Each  species  of  domestic  animal  produces  a  manure  of  different 
quality,  and  with  distinct  characteristics.  The  most  marked  difference, 
as  noted  by  its  composition,  is  in  the  amount  of  water  and  organic  mat- 
ter which  they  contain. 
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CATTLE  MANURE. 

Cow  or  Steer  manure  contains  considerably  more  water  than  that 
from  any  of  our  other  domestic  animals.  It  ferments  and  heats  slowly, 
and  is  ranked  as  a  cold  manure.  A  cow  will  produce  40  to  50  pounds 
of  dung  or  solid  manure  per  day,  and  20  to  30  pounds  of  urine  or  liquid 
excrement. 

A  cow  fed  a  balanced  ration  will  void  about  one-half  of  the  nitro- 
gen in  the  urine,  about  one-fourth  in  the  milk,  and  the  balance  in  the 
solid  excrements. 

HORSE  MANURE. 

Horse  manure  contains  less  water  than  cattle  manure,  and  as  the 
horse  has  less  power  to  digest  cellulose,  the  manure  is  more  fibrous. 
Horse  manure  ferments  easily,  and  hence  is  called  a  hot  or  quick  ma- 
nure. In  fermenting,  horse  manure  gives  off  ammonia  or  nitrogenous 
products,  and  rapidly  deteriorates  in  quality.  Because  of  the  rapid 
fermentation  of  horse  manure,  it  easily  becomes  dry  and  fires.  To 
prevent  fire-fanging  and  loss  through  fermentation,  horse  manure, 
when  in  piles,  should  be  kept  very  compact  and  moist.  Mixing  Jiorse 
manure  with  cow  manure  will  aid  in  preserving  it,  and  contribute  to  the 
value  of  both  for  general  purposes.  The  quality  of  quick  fermentation 
and  heating  makes  horse  manure  especially  valuable  for  use  in  hot- 
beds, mushroom  beds  and  for  cold,  wet  soils.  Horse  manure  is  more 
bulky,  or  weighs  less  per  cubic  foot,  than  cow  manure.  A  well-fed 
horse  will  produce  about  fifty  pounds  of  manure  per  day,  about  one- 
fourth  of  which  is  urine. 

HOG  MANURE. 

Hog  manure  is  a  wet,  cold  manure.  It  ferments  slowly.  Its  com- 
position varies  considerably,  depending  upon  the  food  consumed.  It 
is  much  like  cow  manure  in  its  general  characters,  but  usually  much 
richer.    A  pig  produces  10  to  15  pounds  of  manure  per  day. 

SHEEP  MANURE. 

Sheep  manure  is  usually  richer  and  dryer  than  that  from  any 
other  domestic  animal  except  poultry.  It  ferments  easily,  and  is  classed 
as  a  quick-acting  manure,  but  keeps  well  when  allowed  to  accumulate 
in  the  pens  where  it  is  tramped  hard  by  the  animals.  When  placed  in 
piles  or  composts  it  is  benefited  by  mixing  with  cow  manure.  It  is 
especially  valuable  for  use  on  flowers  or  vegetables,  when  a  quick-acting 
manure  is  desired.  A  sheep  produces  about  four  pounds  of  manure 
per  day. 


182 


HABYLAND  AQRICULTUBAL  EZPBBIMBNT  STATION. 


POULTRY  MANURE. 

Poultry  manure  is  the  richest  of  farm  manures,  but,  like  all  others, 
it  is  variable  in  composition.  It  is  rich  in  all  the  fertilizmg  elements, 
but  especally  so  in  nitrogen,  which  is  due  in  part  to  the  fact  that  the 
urinary  secretions  are  semi-solid,  and  voided  with  the  solid  excrements. 
Poultry  manure  ferments  easily,  and  is  quick  acting.  It  loses  nitro- 
gen and  ammonia  very  easily,  if  not  properly  cared  for.  It  should  be 
kept  dry,  and  if  possible  also  mixed  with  some  absorbent  and  preserva- 
tive. Acid  Phosphate,  phosphate  rock,  plaster  and  dry  earth  are  good 
materials  for  this  purpose.  Hard  wood  ashes,  ordinary  slaked  lime, 
and  such  alkaline  materials  should  be  avoided,  as  they  will  liberate  the 
ammonia,  and  cause  it  to  be  lost.  A  hen  will  produce  30  to  40  pounds 
of  manure  per  year,  and  a  turkey  40  to  60  pounds. 

Average  Yield  and  Composition  of  Fresh  Excrements  of  Farm  Animals. 


DuNG-SouD  Excre- 
ments. 


1.  Cows 

2.  Horse 

3.  Pigs 

4.  Sheep 

5.  Hen 

Urine— LiQuro  Excre- 
ments. 

1.  Cows 

2.  Horse 

3.  Pigs 

4.  Sheep 


Excreted 
per  Year. 


Lbs. 


20000 

12000 

1800 

760 


Composition. 


8000 

3000 

1200 

380 


Water. 

Nitro- 
gen. 

Phosphoric 
Acid. 

Potash 
Soda. 

% 

% 

% 

% 

84.0 

0.30 

0.25 

0.10 

76.0 

0.50 

0.36 

0.30 

80.0 

0.60 

0.45 

0.50 

58.0 

0.75 

0.60 

0.30 

48.6 

1.38 

0.50 

0.41 

92  0 

0.80 

Trace. 

1.4 

89.0 

1.20 

Trace. 

1.5 

97.5 

0.30 

0.12 

0.2 

86.5 

1.40 

0.05 

2.0 

THE  EFFECT  OF  THE  AGE  AND  CONDITION  OF  ANIMALS  ON  THE  MANURE. 

The  quality  of  manure  is  materially  influenced  by  the  age,  condition 
and  uses  made  of  the  animal.  An  animal  which  is  making  growth  will 
yield  a  poorer  manure  than  animals  similarly  fed  that  have  completed 
their  growth,  as  the  materials  for  forming  bone,  muscle,  blood,  etc., 
must  be  extracted  from  the  food.  The  elements  chiefly  affected  are  the 
nitrogen  and  phosphoric  acid.  Animals  in  poor  condition,  and  being 
fed  for  the  production  of  flesh,  leave  considerable  less  nitrogen  in  the 
manure  than  those  in  normal  condition.  Fattening  animals  produce  a 
rich  manure,  as  they  are  at  rest  and  storing  almost  exclusively  fat, 
which  uses  very  little  of  the  plant  food  elements. 

Animals  that  are  bearing  young,  or  are  producing  milk,  eggs  or 
wool,  utilize  considerable  nitrogen  and  phosphates  and  some  potash 
in  their  production,  and  the  excrements  are  poorer  in  plant  foods  to 
that  extent. 


STABLE  MANURES.  188 

MISCELLANEOUS  FARM  MANURES. 

There  are  a  variety  of  materials  that  may  be  available  as  manure 
on  many  farms,  and  it  is  well  for  farmers  to  utilize  them  whenever 
possible.    The  ones  most  commonly  met  with  are  described  below : 

NIGHT-SOIL  AND  POUDRETTE. 

These  are  terms  used  to  designate  human  excrements.  The  name 
night-soil  probably  had  its  origin  from  the  fact  that  this  material  is 
usually  handled  in  towns  and  cities  during  the  night.  The  term  pou- 
drette  has  been  given  to  the  dried  excrements  which  are  manufactured 
in  some  places. 

In  order  to  use  night-soil  to  any  advantage,  it  is  best  to  compost  it 
with  some  good  absorbent,  such  as  loam,  muck  or  peat.  It  is  estimated 
that  the  excrements  of  a  man  for  one  year  contains  about  eleven  pounds 
of  nitrogen,  two  and  one-half  pounds  of  phosphoric  acid  and  two 
pounds  of  potash. 

The  night-soil  gotten  in  Baltimore,  and  used  extensively  by 
truckers  in  that  section,  and  popularly  called  "soup,"  contains  2.7  per 
cent,  total  solids,  0.28  per  cent  phosphoric  acid,  0.2  per  cent,  potash  and 
0.43  per  cent,  amimonia,  and  has  a  value  of  about  $1.50  per  ton. 

MUCK  AND  PEAT. 

These  are  names  used  to  designate  partially  decayed  vegetable 
matter  which  has  accumulated  in  marshes,  swamps  and  shallow  ponds. 
It  is  quite  variable  in  composition,  generally  ranging  from  one-half  to 
two  per  cent,  of  nitrogen,  and  only  traces  of  phosphoric  acid  and  pot- 
ash. They  are  quite  valuable  for  use  on  sandy  soils,  and  on  very  stiff 
clays.    The  better  classes  make  good  bedding  and  absorbents. 

LEAF  MOULD. 

This  is  a  term  applied  to  a  more  or  less  decayed  accumulation 
of  leaves  in  the  woods. 

It  is  especially  valuable  for  some  special  classes  of  gardening  or 
truck  crops.  It  is  costly  to  gather,  and  its  removal  is  more  or  less 
harmful  to  the  forest  trees. 

It  contains  about  twenty  pounds  of  nitrogen,  three  and  one-half 
pounds  of  phosphoric  acid,  and  five  pounds  of  pptash  per  ton. 

SEA  WEEDS. 

Along  the  sea  border  there  is  considerable  quantities  of  sea  weeds 
washed  ashore  from  time  to  time,  and  most  of  these  are  fairly  rich  in 
plant  food,  and  afford  a  good  source  of  manure. 

They  contain  from  5  to  12  pounds  of  nitrogen,  two  to  five 
pounds  of  phosphoric  acid,  si^  to  twelve  pounds  of  potash  per  ton. 
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THE  INFLUENCE  OF  THE  FOOD  OF  ANIMALS  ON  MANURE. 

From  50  to  90  per  cent,  of  the  fertilizing  elements  in  the  food  is 
found  in  the  excrements  of  animals,  depending  upon  their  age  and  the 
functions  being  performed. 

Cows  in  milk  return  65  to  75  per  cent,  of  the  manurial  value  of  the 
food,  while  fattening  cattle  returns  80  to  90  per  cent. 

The  kind  of  food  that  the  animal  eats  has  a  marked  effect  upon 
the  richness  of  the  manure.  The  richer  the  ration,  the  richer  the 
manure.  From  the  composition  of  the  more  common  feedmg  stuffs, 
as  compiled  in  the  following  table,  some  idea  can  be  gained  of  the 
relative  influence  of  feeds  on  the  value  of  manure. 


Fertilizing  Ingredients  in  Common  Cattle  Food. 
Pounds  in  One  Ton. 


Green  Fodders 


Com  fodder . 
Com  silage. . 
Cow  peas... . 

Clover 

Rye 


Hay  and  Fodder  : 


Com  stover 

Clover  hay 

Timothy  hay 

Red  top  hay 

Orchard  grass  hay 

Millet  hay 

Alfalfa  hay 


Grain. 


Com . . . 
Oats . . . 
Barley  . 
Wheat . 
Rye.... 


Mill  Products  : 


Cotton  seed  meal. 

Linseed  meal 

Gluten  feed 

Distillers  grains  . 

Malt  sprouts 

Brewers  grains. . . 

Hominy  chop 

Wheat  bran 

Wheat  Middlings . 


Water. 

Nitrogen 

Phosphoric 
Acid. 

Potash. 

1580 

8.2 

3.0 

6.6 

1600 

8.4 

2.6 

7.8 

1672 

5.4 

2.0 

6.2 

1416 

10.6 

2.6 

92 

1532 

6.6 

8.0 

14.6 

400 

18.4 

5.2 

24.4 

300 

40.0 

8.2 

42  2 

300 

23  8 

6.6 

28.0 

188 

23.0 

7.2 

20.4 

1      198 

26.2 

8.2 

37.6 

:      300 

24.4 

9.2 

32.2 

168 

43.8 

10.2 

83.6 

218 

. 

140 

8.0 

■      180 

42.0 

13.6 

9.6 

218 

30  2 

15.8 

9.6 

210 

47.2 

15.8 

10.0 

232 

35.2 

16.4 

10.8 

164 

134.0 

49.4 

36.6 

160 

116  6 

34.0 

25.0 

164 

74.4 
96.0 
71.0 

6.8 

1.2 

'      204 

28.6 

9.6 

,      164 

72.4 

20.6 

1.8 

222 

32.6 

19.6 

98 

198 

47.2 

42.0 

280 

204 

1 

55.0 

26.0 

15,0 
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BEDDING,  LITTER  OR  ABSORBENTS. 

Many  materials  are  used  for  bedding,  and  these  affect  the  value 
of  the  manure. 

The  objects  sought  in  materials  used  for  bedding  are  as  follows : 

1.  To  make  the  animals  .a  comfortable  bed,  and  keep  them  clean. 

2.  To  absorb  and  retam  the  urine  and  watery  manure. 

3.  To  dilute  and  improve  the  mechanical  condition  of  the  manure, 
and  make  it  easier  to  handle. 

The  materials  used  for  bedding  are  generally  not  rich  in  fertilizing 
constituents,  and  to  some  extent  tend  to  dilute  the  manure ;  but  as  they 
absorb  and  hold  the  valuable  liquid  parts,  which  are  easily  lost,  they 
really  improve  the  quality. 

Straw  is  the  most  universal  bedding  material  in  use,  and  it  fulfills 
most  of  the  requirements  very  satisfactorily.  It  is  abundant  on  most 
farms,  as  it  is  in  a  measure  a  waste  or  by-product,  and  has  no  market. 
There  are  many  other  materials  that  have  better  ab^^orbent  powers 
than  straw,  and  are  relatively  cheaper  when  bedding  must  be  pur- 
chased. 

Dust  Absorbents. — In  order  to  help  absorb  liquid  manures,  and 
prevent  the  loss  of  volatile  ammonia  compounds,  dust  absorbents  are 
used.  Good  materials  for  use  in  this  way  are  land  plaster  (gypsum), 
kainit,  finely  ground  phosphate  rock  and  phosphsfte,  fine  earth  and  sand. 

The  use  of  such  materials  as  furnish  phosphoric  acid  and  potash 
are  especially  valuable,  as  they  enrich  the  manure  in  these  plant  foods. 

The  following  table  gives  the  materials  most  commonly  used  for 
bedding,  with  their  composition  and  relative  water-absorbing  power : 


Fertiltzing  CoNSTrruENTS  IN  One  Ton. 


Wheat  Straw 

Rye  Straw 

Barley  Straw 

Oat  Straw 

March  Hay 

Com  Fodder  (final  cut) . 

Peat 

Sawdust 

Leaves 

Spent  Tan  Bark 


Nitrogen. 

Phosphoric 
Acid. 

Lbs. 

4.4 
5.1 
.5.0 
3.6 

Potash. 
Lbs. 

!  Water  ab- 
i  sorbed  by 
100  lbs. 

Lbs. 

:    % 

9.6 
11.2 

16.8 
18.1 
23.5 
23.0 

220 

11.4 

j 

14.4 

i7.2 
20.0 

10.6 

54.0 

1          250 
.'          600 

4.0 
15.0 
15.0 

6.0 
3.2 

........... 

6.0 

1          435 

1          162 

450 

Experiments  conducted  by  the  Maryland  Experiment  Station 
(Bulletin  No.  104),  on  bedding,  give  some  results  that  are  interesting 
in  this  connection. 
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Absorptive  Properties  and  Relative  Cost  of  different  Bedding  Materials^ 


Water  absorb- 

Pounds of  Bed- 
dinar    required 

Pounds  of  Bed 
dinar    required 

Yearly  cost  for 

Yearly  cost  for 

Matbriai,. 

ed  per  pound 
of  Beddinff. 

toabsorbliqaid 

Cow  stablea  16 

Cow  sUbled  24 

manure  from  1 
Cow  16  hours. 

24  hours. 

hours  per  Day. 

hours  per  Day. 

Cut  Stover.... 

2.5  Lbs. 

2.8  Lbs. 

4.0  Lbs. 

$2.65 

$3.65 

Cut  Wheat 

Straw 

2.0    " 

3.8    '' 

5.0    " 

8.61 

4.82 

Uncut  Wheat 

Straw 

2.0    " 

3.8    " 

5.0    " 

3.11 

4.15 

Sawdust 

0.8    '• 

3.8    " 

12.5    •• 

.11 

.45 

Shavings 

2.2    " 

8.0    " 

4.4    " 

3.28 

4.81 

The  prices  assumed  in  the  table  for  these  different  materials  would, 
of  course,  vary  considerably  in  different  seasons  and  different  localities. 
The  cut  stover  was  valued  at  $5.00  per  ton,  the  uncut  straw  at  $5.00 
per  ton,  the  sawdust  at  20  cents  per  ton,  and  the  shavings  at  $6.00  per 
ton.  It  costs  about  one  dollar  per  ton  to  cut  straw,  and  a  little  less 
to  cut  the  stover.  Stover  uncut  was  valued  at  $4.00  per  ton.  These 
were  about  the  relative  values  on  the  farm,  basing  the  calculation  on 
the  selling  price  in  this  section.  It  will  be  seen  that  at  the  relative  prices 
given  cut  stover  was  much  more  economical  than  was  the  uncut  straw, 
and  the  uncut  straw  more  economical  than  the  cut  straw.  The  shavings 
cost  practically  the  same  as  the  cut  straw.  But  the  shavings  were  so 
much  nxore  satisfactory,  in  every  other  way,  that  they  would  more  than 
compensate  for  the  extra  cost.  Especially  is  this  true  where  any  effort 
is  being  made  to  produce  first-class  milk. 

The  relative  cost  of  the  sawdust  presents  an  interesting  feature. 
This  sawdust  was  purchased  from  a  nearby  sawmill,  and  the  cost  as- 
sumed for  the  calculations  given  was  the  price  paid  at  the  mill — ^twenty- 
five  cents  per  load.  It  might  have  been  well  to  consider  the  cost  of 
hauling,  which  was  fifty  cents  per  load.  Even  this  could  have  been 
added  to  the  assumed  price,  and  still  made  the  sawdust  by  far  the 
cheapest  bedding  used.  Then,  too,  as  was  emphasized  before,  the  saw- 
dust was  ideal  for  this  purpose.  The  conclusion  is  evident  that 
wherever  sawdust  can  be  obtained  it  would  pay  to  use  it  for  bedding. 
This  would  be  true  even  when  plenty  of  com  stover  or  straw  was  at 
hand,  for  the  straw  and  the  stover  could  be  sold,  and  money  saved 
in  buying  the  sawdust. 


WASTE  OF  MANURE. 


Even  though  manure  is  regarded  highly  by  all  farmers  in  sections 
where  fertilizers  are  needed,  nevertheless  there  is  probably  no  product 
of  equal  value  which  is  so  much  neglected  and  so  poorly  cared  for. 
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The  first  great  source  of  loss  is  through  the  incomplete  absorption 
.of  the  urine.  It  is  not  infrequent  to  see  no  attempt  being  made  to  save 
this  portion  of  the  manure.  When  it  is  remembered  that  the  urine  is 
richer  in  both  nitrogen  and  potash  than  the  dung,  and  that  they  are 
more  available  to  crops  in  the  urine  than  in  the  dung,  it  should  be  self- 
evident  to  all  that  it  is  highly  essential  that  this  part  of  the  manure 
be  carefully  saved. 

The  second  greatest  source  of  waste  of  manure  is  the  loss  incurred 
by  leaching.  If  manure  is  piled  against  the  side  of  the  stable  where  the' 
water  from  the  roof  can  drip  on  it,  or  if  it  is  piled  on  the  hillside,  or 
other  exposed  places,  the  rain  water  in  leaching  through  the  manure 
washes  out  of  it  much  nitrogen  and  potash,  which  is  seen  in  the  darkr 
brown  hquid  oozing  from  the  base  of  the  pile. 

The  third  common  source  of  loss  is  that  incurred  by  heating  and 
fermenting.  When  manure  is  thrown  in  piles  it  soon  heats  and  throws 
oflF  more  or  less  vapor  and  gas.  This  heating  is  caused  by  fermenting 
or  breaking  down  of  the  materials  composing  the  manure.  The  fermen- 
tation is  caused  by  the  action  of  bacteria  or  low  orders  of  microscopic 
plants.  The  bacteria  which  produces  the  most  rapid  fermentation  in 
manure  need  plenty  of  air  or  oxygen.  Therefore,  fermentation  will  be 
more  rapid  in  loosely  piled  manure.  A  certain  amount  of  moisture  is 
necessary  for  fermentation,  but  if  the  manure  is  wet  fermentation  is 
checked,  because  it  lowers  the  temperature,  and  excludes  part  of  the 
supply  of  air.  The  fermentation  which  takes  place  in  manure  breaks 
down  the  organic  matters,  and  cause  a  loss  of  humus,  and  also  of  nitro- 
gen through  the  ammonium  compounds,  which  are  volatilized.  The 
odor  of  ammonia,  which  is  commonly  noticeable  about  horse  stables 
and  piles  of  horse  manure,  is  an  evidence  of  the  fermentation  and  loss 
which  is  taking  place. 

Fresh  manure  loses  in  the  process  of  decay  from  20  to  70  per 
cent,  of  its  original  weight.  An  80  ton  heap  of  cow  manure  left  ex- 
posed for  one  year  lost  66  per  cent,  of  its  dry  substance.  Some  tests 
conducted  by  the  Cornell  Experiment  Station  showed  that  2  tons  of 
horse  manure  exposed  in  a  pile  for  five  months  lost  57  per  cent,  of  its 
gross  weight,  60  per  cent,  of  its  nitrogen,  47  per  cent,  of  its  phos- 
phoric acid  and  76  per  cent,  of  its  potash.  Five  tons  of  cow  manure 
exposed  for  the  same  length  of  time  in  a  compact  pile  lost  49  per  cent, 
of  its  gross  weight,  41  per  cent  of  its  nitrogen,  19  per  cent,  of  its 
phosphoric  acid  and  8  per  cent,  of  its  potash. 

While  manure  may  lose  a  large  per  cent,  of  their  valuable  con- 
stituents, yet  they  may  be  worth  more  per  ton  than  they  were  before 
the  loss  occtirred ;  because  the  plant  foods  remaining  are  concentrated 
into  a  less  quantity  of  material. 

CARE  OF  MANURE. 

The  first  step  to  be  taken  in  the  care  of  manure  so  as  to  prevent 
the  losses  mentioned  above  is  to  provide  sufiicient  bedding  or  litter  in 
the  stable  to  absorb  and  save  all  the  liquid  parts.    The  losses  due  to 
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fermentation  can  be  greatly  checked  by  mixing  horse  manure  with  the 
older  cow  manure,  by  making  the  piles  compact  so  as  to  exclude  the 
air  and  by  moistening  the  pile  so  as  to  assist  in  excluding  the  air  and' 
also  to  lower  the  temperature.  The  use  of  chemical  or  mechanical  ab- 
sorbents such  as  paste,  kainit,  phosphate  rock,  etc,  in  the  stable  and 
sprinkled  over  the  manure  assists  in  preserving  the  manure  and  pre- 
venting loss.  Losses  from  washing  or  leaching  by  rain  may  be  pre- 
vented by  piling  under  cover  or  in  favorable  basin  like  places,  or  still 
better  by  hauling  it  directly  to  the  field  and  spreading  it  as  soon  as 
produced. 

APPLICATION  OF  MANURE. 

In  order  to  reduce  the  loss  in  manure  to  a  minimum,  and  also  to 
economize  in  handling  it,  the  general  aim  and  practice  should  be  to 
haul  it  directly  from  the  stable  to  the  field  and  spread  it  at  once.  On 
the  average  farm  the  following  of  this  practice  all  through  the  year 
would  result  in  less  loss  than  any  method  that  could  be  pursued. 

The  use  of  rotted  manure  rather  than  fresh  manure  is  desirable 
in  connection  with  many  market  garden  or  vegetable  crops,  as  it  gives 
quicker  results  and  with  root  crops  will  give  a  smoother  and  nicer 
product. 

Manure  should  be  spread  as  soon  as  it  is  hauled  to  the  field.  The 
practice  of  putting  it  in  piles  is  objectionable  because  of  the  loss  that 
is  likely  to  occur.    The  placing  in  piles  also  involves  additional  labor. 

The  manner  of  spreading  will  depend  upon  local  conditions,  but 
where  the  distance  to  haul  is  relatively  short  and  it  is  desired  to  have  it 
evenly  spread  the  manure  spreaders  will  be  found  serviceable  machines. 

From  lo  to  20  tons  of  manure  per  acre  is  usually  considered  a  fair 
application;  but  considerable  more  is  frequently  applied  for  market 
garden  crops.  Experiments  have  shown  that  generally  it  would  be  far 
more  profitable  to  use  about  one-half  the  usual  quantities  •and  to  sup- 
plement it  with  commercial  fertilizers. 
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SPRAYING  FOR  SAN  JOSE  SCALE. 


By  T.  B.  Symons  and  G.  P.  Weldon. 


INTRODUCTION. 

The  importance  of  properly  treating  orchard  trees  for  control  of 
the  San  Jose  Scale  and  other  injurious  insects,  has  been  so  thoroughly 
brought  to  the  attention  of  orchardists  during  the  last  few  years  that 
there  can  be  no  excuse  for  a  grower  to  allow  his  trees  to  be  severely 
injured  or  killed  by  them.  All  observing  and  up-to-date  orchard- 
ists know  well  enough  the  necessity  of  treatment  for  insect  enemies  of 
fruit  trees,  and  they  are  realizing  more  and  more  that  the  commercial 
buyer  seeks,  and  is  willing  to  pay  more  for  fruit  which  has  been  given 
the  best  of  attention.  There  is  plenty  of  evidence  to  convince  even  the 
most  unreasonable  man  that  his  trees  must  be  given  this  attention,  not 
only  to  save  them,  but  in  order  that  he  may  secure  a  fair  return  for 
capital  invested. 

The  San  Jose  Scale  is  present  on  a  large  majority  of  fruit  trees  in 
the  towns  and  cities  of  the  State,  as  well  as  in  orchards.  Because  of 
this  fact,  the  Department  inaugurated  the  plan  of  conducting  public 
sprayers.  The  policy  has  been  to  make  this  work  self-supporting  by 
charging  the  owners  so  much  per  tree,  to  cover  the  cost  of  labor 
and  the  materials  used.  This  work  was  commenced  on  a  small  scale' 
last  spring,  and  proved  very  satisfactory.  It  was  found  that  in  the 
towns  and  cities  all  owners  of  trees  would  gladly  pay  a  reasonable 
amount  to  have  their  trees  properly  treated,  but  they  could  not  afford, 
in  many  cases,  to  do  this  work  themselves,  and  in  still  others  would  not 
take  the  trouble.  This  phase  of  the  work  proved  an  innovation,  and 
it  is  believed  that  it  is  the  first  instance  of  a  State  Department  conduct- 
mg  public  sprayers.  A  more  elaborate  discussion  of  their  operation 
will  follow  in  this  bulletin. 

In  giving  the  report  of  the  work  with  the  San  Jose  Scale,  during 
the  past  year,  it  will  be  seen  that  the  results  of  the  experiments  more 
thoroughly  substantiate  the  previous  recommendations.  In  addition 
they  give  to  the  orchardists  of  the  State  up-to-date  information  as  to 
the  effectiveness  of  the  various  insecticides  employed  in  the  control 
of  the  San  Jose  Scale.      It  is  necessary,  in  order  to  bq  ?^bl^  tq  j^nswer 
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inquiries  intelligently,  to  determine  the  efficacy  of  all  new  washes  on 
the  market,  and  compare  it  with  that  of  the  standard  remedies.  The 
Station  is  always  pleased  to  co-operate  with  manufacturers  in  testing 
any  new  remedy,  but  its  recommendations  will  be  based  on  the  effect- 
iveness, as  shown  by  actual  results,  irrespective  of  the  published  claims 
of  the  manufacturer. 

It  seems  desirable  to  reiterate  the  statements  made  in  Bulletin  No. 
112  that  when  an  orchardist  wishes  to  try  a  new  insecticide  for  the 
control  of  any  pest,  which  already  has  a  known  remedy,  that  he  use 
such  new  remedy  on  a  few  trees  at  first.  Remedies  which  have  proved 
efficient  often  present  some  undesirable  features.  These  undesirable 
features  the  experimenter  hopes  to  find  eliminated  in  the  new  one. 
Whether  or  not  they  will,  can  only  be  determined  by  a  careful  com- 
parison of  results  obtained  from  using  both  the  standard  and  the 
new. 

STATUS  OF  SAN  JOSE  SCALE  IN  STATE.  * 

The  reports  of  our  local  inspectors  during  the  past  year  indicated 
a  great  increase  in  the  number  of  orchardists  spraying,  and  the  desire 
on  the  part  of  growers  for  more  information  along  these  lines.  In 
many  parts  of  the  State  the  pest  is  looked  upon  as  a  benefit  to  th2 
orchard  industry,  due  to  the  fact  that  better  care  of  trees  is  necessitated. 
In  other  parts  it  is  hardly  recognized,  and  therefore  is  doing  consider- 
able injury.  More  new  territory  has  been  covered  by  the  local  in- 
spectors the  past  year  than  ever  before,  and  it  is  hoped  that  in  these 
parts  the  efforts  expended  on  behalf  of  the  growers,  will  be  evidenced 
by  better  attention  to  trees  and  better  fruit. 

It  seems  necessary  to  again  warn  the  orchardists  of  the  State  in 
regard  to  the  distribution  of  the  San  Jose  Scale  from  the  Osage  Orange 
Hedges,  which  stand  as  a  menace  in  many  localities,  as  they  are  in- 
variably infested.  All  such  hedges  should  either  be  destroyed,  or  thor- 
oughly and  regularly  treated  with  an  effective  remedy.  The  inspection 
and  enforcement  of  the  State  Horticultural  Law  has  been  conducted 
as  vigorously  as  means  would  permit,  and  it  is  believed  that  conditions 
are  steadily  improving  in  all  parts  of  the  State  which  have  been  visited 
by  the  inspectors. 

EXPERIMENTS. 

In  experimenting  with  patent  insecticides,  manufactured  for  the 
control  of  San  Jose  Scale,  there  are  several  essential  points  that  must 
be  taken  into  consideration,  in  order  that  results  will  be  indicative  of 
the  true  worth  of  the  materials  used.  Most  important  of  all  is  the 
selection  of  the  orchard.  Trees  in  an  experimental  orchard  should  be 
very  badly  infested  with  scale.  This  is  absolutely  necessary  for  a 
proper  test.  It  is  known  from  years  of  experience  with  the  lime  and 
sulfur  wash  that  it  will  give  satisfactory  results,  if  the  vitality  of  trees 
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is  not  too  low  as  a  result  of  the  scales'  attack.  The  only  way  to  judge 
of  the  efficiency  of  the  patent  preparations  is  by  a  comparison  of  the 
good  accomplished  by  their  use,  with  that  accomplished  by  the  use  jl 
lime  and  sulfur  under  the  same  conditions.  Not  only  should  trees  in  the 
experimental  orchard  be  badly  infested  with  scale,  but,  on  the  other 
hand,  they  should  receive  the  cultivation  necessary  to  keep  trees  grow- 
ing, and  in  a  healthy  condition.  The  ideal  orchard  for  an  experiment 
is  one  in  which  these  two  features  are  combined.  Needless  to  say,  such 
an  orchard  is  hard  to  find,  for  the  person  who  carefully  tills  and  looks 
after  the  soil  conditions  of  his  orchard  will  also  spray  to  prevent  injury 
from  insect  attack.  An  orchard  poorly  kept,  and  grown  up  with 
weeds,  is  unsatisfactory.  Often  when  very  scaley  trees  are  sprayed  they 
are  low  in  vitality,  and  even  though  the  spray  may  be  entirely  success- 
ful in  killing  the  insects,  the  trees  will  not  recover.  The  question  now 
arises,  was  the  tree  killed  by  the  spraying  mixture,  by  the  scale,  or  by 
poor  treatment  of  soil,  or  by  a  combination  of  all  these  causes  ? 

The  orchard  being  selected,  care  should  be  exercised  in  mixing 
the  insecticides,  so  that  they  do  not  separate  out,  but  maintain  a  thor-' 
ough  and  uniform  mixture.  The  correct  proportions  should  also  be 
carefully  measured,  so  that  the  proper  strength  to  use  may  be  accu- 
rately determined.  Spraying  should  be  done  thoroughly,  and  every 
part  of  the  tree  should  be  covered. 

For  the  experiments  recorded  in  this  bulletin  two  orchards  were 
selected,  one  belonging  to  Mr.  Frank  W.  Hill,  of  Upper  Marlboro; 
the  other  to  Mr.  J.  P.  Ford,  of  Boonsboro.  Thanks  are  due  these  gen- 
tlemen, who  kindly  aided  in  every  way,  so  that  the  work  might  be  car- 
ried to  a  successful  termination. 

The  trees  were  all  very  badly  infested,  as  none  had  received  treat- 
ment the  previous  year.  Mr.  Hill's  orchard  was  sprayed  in  the  Fall ; 
Mr.  Ford's  in  the  Spring — the  fornier  November  23,  1906,  the  latter 
April  4  and  5,  1907.  The  weather  at  the  time  of  spraying  Mr.  Hill's 
orchard  was  dry,  but  very  windy,  which  made  it  exceedingly  difficult 
to  thoroughly  cover  a  tree  without  great  waste  of  materials.  The  trees 
had  not  been  trimmed,  and  were  very  full  of  a  growth  of  slender 
branches,  which  fac£  also  added  to  the  difficulty  in  doing  thorough 
work.  Three  different  strengths  of  each  petroleum  insecticide  were 
used,  viz:  The  recommended  strength  of  one  gallon  of  the  mixture 
to  20  of  water ;  double  this  strength,  or  one  gallon  of  the  mixture  to  10 
of  water,  and  one  gallon  of  the  mixture  to  15  of  water.  Rex  brand 
lime  and  sulfur  was  used,  at  the  strength  of  one  gallon  of  the  mixture 
to  10  gallons  of  water. 

Mr.  Ford's  orchard  was  sprayed  a  trifle  late  in  the  season,  and  much 
injury  to  buds  resuhed,  and  in  a  few  cases  to  the  whole  tree.  These 
trees  were  just  coming  into  bloom,  and  should  have  been  sprayed  at 
least  a  week  earlier  in  the  season.  The  fact  that  the  fall  spraying  of 
Mr.  Hill's  orchard  did  not  injure  a  single  tree,  would  seem  to  indicate 
that  injury  to  Mr.  Ford's  trees  was  due  to  the  lateness  of  the  spraying. 
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and  not  to  the  kind  of  insecticides  used.  Some  of  the  trees  were,  how- 
ever, very  badly  encrusted  with  scale,  and  evidently  did  not  have 
enough  vitality  left  to  bring  about  recovery,  even  though  the  scale 
was  all  killed.  The  soluble  oils  applied  to  this  orchard  were  all  used 
at  three  different  strengths,  viz:  one  gallon  to  lo  of  water,  1-15  and 
1-20.  Rex  brand  lime  and  sulfur  was  used  in  two  strengths,  1-9  and 
i-io;  Salamine  in  two  strengths,  1-15  and  1-20;  Lion  brand  California 
wash  in  one  strength,  1-25.  Lime  and  sulfur  made  according  to  the 
formula  recommended  in  this  bulletin  was  also  used  on  a  number  of 
the  trees. 

Each  orchard  was  examined  twice  after  spraying,  and  the  results 
of  each  mixture  carefully  noted.  Mr.  Hill's  orchard  was  examined 
April  18  and  October  15.  Mr.  Ford's  was  examined  July  12  and  Oc- 
tober 18. 

Results. 

KiL-o-ScALE,  I  gallon  to  ten  of  water. 

I'^orty-nine  trees  were  treated.  Boonsboro  orchard,  38  peach; 
Marlboro  orchard,  seven  apple  and  four  peach. 

General  results  were  good.  A  few  scales  bred  on  all  trees,  but  in 
no  case  did  they  develop  in  sufficient  numbers  to  do  the  trees  any  injury 
for  the  season.  Some  injury  to  the  trees  at  Boonsboro  was  caused  by 
this  strength  of  the  mixture. 

*KiL-o-ScALE,  1-15. 

Thirty-eight  trees  were  treated  with  this  strength,  all  of  them  at 
Boonsboro.  Results  were  good.  Very  little  scale  bred  during  the  sum- 
mer, and  with  the  exception  of  slight  injury  to  the  trees  from  spray, 
results  were  satisfactory. 

KiL-o-ScALE^  1-20. 

Thirty-seven  trees  were  treated.  Boonsboro  orchard,  24  peach; 
Marlboro  orchard,  13  peach. 

Although  good  was  accomplished  with  Kil-o-Scale  at  this 
strength,  on  the  whole  it  was  unsatisfactory.  Much  more  scale  bred 
than  where  the  higher  strengths  were  used.  Three  trees  in  the  row 
sprayed  at  Marlboro,  with  this  strength,  were  left  for  checks.  These 
were  covered  with  live  scale,  and  were  not  nearly  so  thrifty  as  the 
sprayed  trees  in  the  row.  It  only  needed  a  casual  glance  to  convince 
one  that  the  spray mg  had  done  some  good,  though  not  enough  to  be 
considered  satisfactory. 

Target  Brand,  i-io. 

Forty-four  trees  were  treated.  Boonsboro  orchard,  32  peach, 
Marlboro  orchard,  five  apple  and  seven  peach. 

This  mixture  gave  good  results  on  the  Marlboro  orchard,  with  the 
exception  of  one  apple  tree,  upon  which  the  scale  had  bred  freely.  At 
Boonsboro  general  results  were  good.  Only  a  few  scales  had  bred  on 
each  tree.    Many  trees  were  quite  severely  injured,  but  none  killed. 

Target  Brand^  1-15. 


SPBATIN6  FOB  SAN  J08B  SCALE.  148 

Thirty-four  trees  were  treated,  all  at  Boonsboro.  Results  about 
the  same  as  above.  Slight  injury  was  noticed  on  many  of  these 
trees. 

Target  Brand^  1-20. 

Thirty-five  trees  were  treated.  Boonsboro  orchard,  24  peach; 
Marlboro  orchard,  11  peach. 

More  good  resulted  from  this  strength  at  Marlboro  than  at  Boons- 
boro. At  the  former  place  very  little  scale  had  bred  during  the  sum- 
mer; at  the  latter  place  it  had  bred  quite  freely.  One  large  tree  in  the 
Boonsboro  experiment  was  killed,  apparently  by  the  spray,  and  others 
quite  severely  injured.  It  could  not  be  determined  why  the  weaker 
strength  of  this  mixture  should  have  done  more  damage  to  the  trees 
than  the  stronger,  but  such  seemed  to  have  been  the  case. 

Scalecide,  i-io. 

Fifty-seven  trees  were  treated.  Boonsboro  orchard,  45  peach: 
Marlboro  orchard,  12  peach. 

The  Marlboro  orchard  showed  better  results  than  did  the  one 
at  Boonsboro.  The  trees  in  the  former  made  an  excellent  growth^  and 
very  little  live  scale  could  be  found,  except  upon  one  tree.  These 
seemed  to  be  confined  principally  to  one  branch,  which  had  probably 
been  missed  in  the  spraying  of  tree.  Final  examination  at  Boonsboro 
revealed  just  fair  results.  Scale  had  bred  more  or  less  on  all  trees 
sprayed. 

ScALEcroE,  1-15. 

Forty  peach  trees  were  treated  at  Boonsboro. 

Results  were  fair.  Scale  had  bred  about  the  same  as  in  above 
experiment 

ScALEcroE,  1-20. 

Twenty-seven  trees  were  treated.  Boonsboro  orchard,  20  peach; 
Marlboro  orchard,  three  peach  and  four  apple. 

Fair  results  in  Marlboro  orchard,  good  on  peach  and  poor  on  apple. 
At  Boonsboro  scale  had  bred  freely  on  all  trees.  Much  good  was 
accomplished,  but  in  general  results  were  unsatisfactory. 

Soluble  Petroleum,  i-io. 

Fifty-one  trees  were  treated.  Boonsboro  orchard,  37  peach ;  Marl- 
boro orchard,  nine  peach  and  five  apple. 

This  mixture  proved  very  satisfactory  on  both'orchards.  A  care- 
ful examination  of  trees  failed  to  reveal  the  presence  of  live  scale, 
except  in  very  small  numbers.  Trees  in  the  Marlboro  orchard  sprayed 
with  both  strengths  were  very  thrifty,  and  had  made  an  excellent 
growth,  though  tfiey  were  very  scaly  at  the  time  of  treatment. 

Soluble  Petroleum,  1-15. 

Forty  peach  trees  were  treated  at  Boonsboro. 

Somewhat  more  live  scale  was  found  than  where  the  higher 
strengths  were  used.    General  results  were  good. 

Soluble  Petroleum,  1-20. 

Thirty-four  trees  were  treated.  Boonsboro  orchard,  20  peach; 
Marlboro  orchard,  14  peach. 
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As  Stated  above,  the  trees  at  Marlboro  that  were  sprayed  with 
this  strength  were  thrifty,  only  a  few  scale  having  bred  upon  them. 
This  strength  was  not  satisfactory  on  the  Boonsboro  orchard.  Much 
more  scale  bred  upon  these  trees  than  where  the  higher  strengths  were 
used. 

Rex  Lime  and  Sulfur,  1-9. 

Approximately  100  peach  trees  sprayed  at  Boonsboro. 

Next  to  lime  and  sulfur,  made  according  to  the  ordinary  formula, 
this  mixture  proved  more  satisfactory  than  any  other,  with  the  possible 
exception  of  the  soluble  petroleum.  Trees  sprayed  on  April  5  were  still 
quite  white  with  the  lime  when  examined  on  October  18.  Scarcely  any 
scale  had  bred.  Before  spraying  some  of  the  trees  were  almost  dead, 
so  bad  was  the  scale.    Nearly  all  revived  after  the  spraying. 

Rex  Lime  and  Sulfur,  i-io. 

Thirty  trees  were  treated.  Boonsboro  orchard,  20  peach;  Marl- 
boro orchard,  10  peach. 

This  strength  proved  equally  as  satisfactory  as  the  other.  All 
trees  sprayed  with  Rex  Lime  and  Sulfur  were  in  good  condition,  as 
regards  scale. 

Salamine,  1-15. 

Thirty-five  peach  trees  were  treated  at  Boonsboro. 

No  good  accomplished.  Scale  bred  as  freely  as  though  no  spray 
had  been  applied.  This  experience  with  this  mixture  was  the  same  as 
that  reported  by  several  orchardists  in  other  parts  of  the  State.  Upon 
examination  of  a  couple  of  tliese  orchards  they  were  found  to  be  in  no 
better  condition  than  before  the  application  was  made. 

Salamine,  1-20. 

Forty-eight  peach  trees  were  treated  at  Boonsboro.  Same  results 
as  above. 

Lion  Brand  California  Wash,  1-25. 

Forty-eight  peach  trees  were  treated  at  Boonsboro. 

This  mixture  also  proved  unsatisfactory.  Apparently  no  good  was 
accomplished  from  its  application. 

Lime  and  Sulfur,  Regular  formula. 

About  200  trees  were  sprayed  at  Boonsboro.  The  usual  good  re- 
sults of  this  wash  were  apparent  here.  Very  little  scale  had  bred; 
much  less  than  on*trees  treated  with  the  other  washes. 

Check  Trees. 

Boonsboro  orchard,  eight ;  Marlboro  orchard,  four. 

All  check  trees  contained  a  large  amount  of  live  scale,  which 
had  bred  freely  throughout  the  summer.  The  only  trees  upon  which 
as  much  was  found  were  those  that  were  sprayed  with  Salamine  and 
Lion  Brand  California  Wash.  All  others  showed  results  of  the 
spraying. 

summary. 

With  the  exception  of  Salamine  and  Lion  Brand  California  Wash, 
good  was  accomplished  with  all  mixtures.    In  no  case  did  a  petroleum 
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mixture  prove  so  unsatisfactory  that  it  should  be  condemned  for  gen- 
eral use.  On  the  other  hand,  results  were  such  that  they  could  be  rec- 
ommended as  partially  satisfactory,  at  least. 

These  experiments  confirm  results  of  previous  ones  carried  on  by 
this  Department,  that  the  recommended  strengths  of  many  patent  in- 
secticides are  not  strong  enough  to  do  the  work  in  a  thorough  manner. 
Hence,  when  used  they  should  be  at  least  a  third  stronger  than  is 
usually  recommended  by  the  manufacturer. 

It  is  doubtful  whether  anyone  would  be  justified  in  giving  up  the 
lime  and  sulfur  wash  for  any  of  these  patent  remedies,  for  its  superior- 
ity is  unquestionable,  and  it  is  certainly  the  most  economical. 

TABULATED  SUMMARY  OF  RESULTS. 


Insecticide 
Used. 

trength. 

1-10 
1-15 
1-20 

1-10 
1-15 
1-20 

Number   f 

Trees 

Sprayed. 

49 
38 
37 

Injury. 

Results  in 
Killing  Scale. 

Kil-o-Scale 

Kil-o-Scale 

Kil-o-Scale 

Slight 
Slight 
None 

Good 
Good 
Unsatisfactory 

Target  Brand 

Target  Brand 

Target  Brand , 

44 
34 
35 

57 
40 
27 

51 
40 
84 

Severe 
Slight 
Severe 

None 
None 
None 

Good 
Good      ' 
Fair 

III 

1-10 
1-16 
1-20 

1-10 
1-15 
1-20 

1-9 
1-10 

1-15 
1-20 

1-25 



Regular    for- 
mula 

Fair 
Fair 
Fair 

Sol.  Petroleum 

Sol.  Petroleum 

Sol.  Petroleum 

None 
None 
None 

Very  Good 

Good 

Fair 

Rex  Lime  &  Sulfur. 
Rex  Lime  &  Sulfur. 

100 
30 

35 

1            48 

None 
None 

Very  Good 
Very  Good 

Salamine 

Salamine 

None 
None 

1  Very  Poor 
Very  Poor 

Lion     Brand     Cal. 
Wash      

1 

!           48 

1 

None 
None 

'  Very  Poor 

Lime  and  Sulfur... 

1         200 

i      "«'    ' 

1 

Very  Good 

Check  Trees 

Very  Scaly 

Total  trees  in  ex- 

1 

955 

1 
i 

Periment 

1 
1 
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DIRECTIONS  FOR  MAKING  LIME  SULFUR  WASH. 

We  continue  to  recommend  the  Lime  Sulfur  Wash  as  the  most 
efficient,  economical  and  satisfactory  remedy  for  the  San  Jose  Scale. 
For  the  benefit  of  those  per.sons  who  are  not  as  yet  familiar  with  its 
use,  it  is  deemed  advisable  to  again  give  what  is  considered  the  best 
formula  and  method  of  making.  There  is  considerable  latitude  in  the 
quantity  of  materials  used,  and  in  the  manner  of  making  the  mixture 
within  which  uniformly  good  results  may  be  obtained.  These  points 
were  thoroughly  discussed  in  Bulletin  112,  issued  last  Fall.  It  is  only 
necessary  to  say  here  that  the  materials  can  be  boiled  in  a  home-made 
vat,  or  hog  scalder,  or  if  steam  is  desired,  in  a  small  boiler,  such  as  is 
shown  in  Figure  i.  This  type  of  boiler  was  used  with  the  public 
sprayer.  A  regular  steam  engine  can  be  employed  where  it  is  desired 
to  make  the  wash  on  a  large  scale. 

It  may  also  be  well  to  repeat  that  there  is  practically  no  difference 
in  the  use  of  flour  or  flowers  of  sulfur  in  making  the  wash,  and  as  the 
flour  of  sulfur  is  the  cheaper,  it  would  seem  more  practical  to  employ 
this  grade. 

Formula: 

Stone  Lime   20  lbs. 

Flowers  or  flour  of  sulfur 15  lbs. 

Water  to  make 50  gals. 

Directions  : — Put  twenty  gallons  of  water  in  an  iron  vat,  or  hog 
scalder,  and  bring  to  a  boil;  then  add  the  stone  lime  and  sulfur.  The 
sulfur  should  be  made  into  a  paste,  with  hot  or  cold  water,  before  plac- 
ing it  in  the  boiler,  m  order  to  facilitate  its  mixing.  After  the  lime  and 
sulfur  have  been  boiled  for  some  time,  salt*  may  be  added,  if  desired. 
Boil  the  mixture,  stirring  occasionally,  from  thirty  minutes  to  one  hour, 
or  until  the  sulfur  is  thoroughly  dissolved,  and  a  clear,  amber-colored 
solution  produced.  Then  dilute  by  adding  sufficient  hot  or  cold  water 
to  make  fifty  gallons.  Pass  the  mixture  through  a  strainer,  with  at 
least  twenty  meshes  to  the  inch,  into  the  spray  barrel,  and  apply  to 
the  trees  warm. 

TIME  OF  APPLICATION. 

No  particular  diflFerence  has  been  observed  in  the  effectiveness  of 
the  lime  sulfur  wash,  whether  applied  in  the  Fall  or  early  Spring,  dur- 
ing the  dormant  season.  It  is  believed,  however,  that  early  Spring  is 
the  best  time  to  spray,  as  the  mixture  will  remain  on  the  trees  for  a 
longer  period  during  the  summer,  when  the  scale  is  breeding,  and  this 
IS  desirable.  In  some  cases,  where  there  is  a  great  amount  of  spraying 
to  be  done,  it  may  be  necessary  to  do  a  part  of  it  in  the  late  Fall,  as 


♦Note  : — While  salt  is  not  a  necessary  ingredient  of  the  wash,  ten 
pounds  can  be  used,  if  desired. 
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often  in  the  Spring  weather  conditions  prevent  an  extended  period 
for  the  work,  and  other  Spring  work  may  interfere.  It  is  safe  to  say 
that  90  per  cent,  of  the  spraying  in  Maryland  is  done  in  the  Spring, 
and  there  is  little  doubt  but  that  period  is  preferable.  It  must  be  borne 
in  mind  that  the  lime  sulfur  wash  is  a  treatment  for  dormant  trees, 
and  should  not  be  applied  after  the  buds  open  in  the  Spring. 

MODE  OF  APPLICATION. 

No  matter  how  good  the  materials  used,  or  how  well  the  wash  is 
made,  if  the  spraying  is  not  done  thoroughly  the  results  will  be  disap- 
pointing. Too  much  stress  cannot  be  made  upon  this  important  phase 
of  the  work.  One  of  the  advantages  of  the  lime  sulfur  wash  is  that 
after  the  spray  has  dried  on  a  tree  the  twigs  or  limbs  that  have  been 
missed  are  easily  seen.  Such  trees  should  be  gone  over  a  second 
time.  Especially  should  the  terminal  parts  be  thproughly  covered,  as 
the  young  insects  always  seek  the  new,  tender  wood. 

If  a  few  infested  trees  have  been  found  in  an  orchard,  spray  the 
whole  orchard.  The  pest  is  always  more  thoroughly  distributed  than 
an  inspection  would  ordinarily  indicate. 

In  the  selection  of  a  pump  for  spraying  purposes,  the  particular 
size,  etc.,  is  left  to  the  judgment  of  the  orchardist.  The  majority  of  the 
pumps  on  the  market  will  give  satisfaction,  and  conditions  under  which 
spra)ring  is  done  are  so  varied  that  only  general  recommendations  could 
be  made.  There  is  no  doubt  that  the  ordinary  barrel  pump  is  more 
generally  used  than  other  kinds,  but  the  power  sprayers  and  double- 
acting  pumps  have  their  place,  where  there  is  a  large  amount  of  work 
to  be  accomplished.  , 

Spraying,  at  best,  with  any  insecticide  or  fungicide,  is  rather  dis- 
agreeable work,  and  the  sprayman  should  be  fitted  out  with  rubber  or 
oilskin  coat,  hat  and  gloves.  It  is  also  a  good  plan  to  rub  vaseline  on 
the  hands  and  face  to  prevent  the  spray  from  irritating  the  flesh.  Make 
it  a  point  to  have  a  sufficient  length  of  hose — twenty  feet  to  each  lead 
should  be  the  minimum  length  for  orchard  work.  This  will  enable  the 
spraymen  to  go  all  around  an  ordinary-sized  tree  without  moving  team. 
Good  extension  rods  are  necessary,  and  will  aid  him  in  keeping  out  of 
the  spray.  What  is  stated  above  in  regard  to  the  different  pumps  may 
also  be  said  of  the  different  nozzles  on  the  market.  Some  prefer  the 
fan-shaped,  others  a  conical  spray. 

In  conclusion,  select  the  best  apparatus  suited  to  one's  needs,  and 
conduct  the  work  in  a  thorough  manner. 

The  following  are  manufacturers  and  dealers  in  pumps  and 
supplies : 

Griffith  &  Turner  Co.,  Baltimore,  Maryland. 

Goulds  Manufacturing:  Co..  Seneca  Falls,  New  York. 

The  Deming  Co.,  Salem,  Ohio. 

Morril  &  Morley,  Benton  Harbor,  Michigan. 

Field  Force  Pump  Co..  Rlmira,  New  York. 
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Myers  Pump  Co.,  Ashland,  Ohio. 

George  H.  Stahl,  Quincy,  Illinois. 

Spray  Motor  Co.,  Buffalo,  New  York. 

L.  G.  Omdorff,  No.  203  Seventh  St.,  Washington,  D.  C 

F.  W.  Bolgiano  &  Co.,  No.  935  M  St.,  N.  W.,  Washington,  D.  C. 

SUMMER  TREATMENT. 

When  a  serious  infestation  is  observed  during  the  summer  months, 
and  treatment  is  desired  to  hold  the  pest  in  check  until  the  dormant 
period,  20  per  cent.  Kerosene  Emulsion,  applied  on  sunny  days,  will 
serve  to  kill  the  crawling  young,  and  many  of  those  scales  recently 
settled.  This  treatment  only  serves  as  temporary  relief,  or  until  the 
regular  dormant  washes  can  be  applied. 

The  following  method  is  used  in  making  the  emulsion : 

Water — ^five  gallons. 

Ordinary  hard  soap— one  and  one-half  pounds. 

Kerosene — ^ten  gallons. 

Pour  the  ten  gallons  of  kerosene  into  a  spray  barrel.  Dissolve  the 
soap  in  the  five  gallons  of  boiling  water,  and  pour  soapy  water,  while 
hot,  into  the  barrel,  with  the  kerosene.  Emulsify  by  pumping  the  mix- 
ture back  into  itself  for  at  least  fifteen  minutes.  Add  thirty-five  gallons 
of  cold  wat^r,  and  the  mixture  is  ready  to  apply. 

If  TaJc-a-Nap  Soap  can  be  secured,  the  Emulsion  can  be  made  as 
above,  using  ten  pounds  of  the  soap  without  heating  thewater. 

OPERATION  OF  PUBLIC  SPRAYERS. 

For  several  years  it  has  been  the  aim  of  the  Department  to  encour- 
age private  enterprise  in  the  establishment  of  public  spfayers,  to  be 
used  in  small  orchards  and  villages.  It  has  also  been  the  aim  to  im- 
press on  all  commercial  orchardists  the  desirability  of  their  owning  and 
operating  their  own  pumps.  As  a  rule,  the  farmers  and  orchardists 
throughout  the  State  have  found  the  owning  of  a  barrel  pump  a  neces- 
sity for  the  proper  treatment,  not  only  of  orchard  trees,  but  also  of 
other  crops,  as  well  as  being  useful  in  whitewashing  and  the  disin- 
fection of  stables,  poultry-houses,  etc.  While  some  public  sprayers 
have  been  conducted  from  time  to  time,  mostly  in  the  large,  orchard 
districts,  the  business  has  not  proved  to  be  attractive,  or  a  financial  suc- 
cess. The  failure  has  generally  been  due  to  a  want  of  proper  equipment. 
It  has  been  apparent  for  some  time  that  in  order  to  induce  residents  of 
towns  and  cities  to  effectively  treat  their  fruit  and  shade  trees,  invari- 
ably infested  with  San  Jose  Scale,  and  other  pernicious  insects,  there 
must  be  a  means  whereby  they  can  have  this  work  done  at  a  reasonable 
cost,  and  with  little  trouble.  It  is  the  rule  that  such  men  are  engaged 
in  business,  which  does  not  permit  their  giving  time  to  home  matters 
of  this  nature,  even  if  they  had  the  inclination,  and  could  afford  to  pro- , 
cure  the  necessary  apparatus  for  the  proper  conduct  of  this  work. 
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With  a  View  to  demonstrating  to  the  public  that  such  a  business 
can  be  conducted  successfully,  this  department,  upon  approval  of  the 
Board  of  Trustees,  established  three  public  sprayers,  locating  them  in 
different  parts  of  the  State,  viz.,  Prince  George,  Frederick  and  Talbot 
Counties.  As  stated  previously,  the  idea  was  to  make  them  self-sup- 
porting, by  charging  so  much  per  tree  to  cover  the  actual  cost  of  opera- 
tion. As  was  anticipated,  the  greatest  difficulty  in  their  operation  was 
to  secure  efficient  labor.  This  phase  of  the  problem  proved  serious  in 
conducting  the  work  in  Frederick  County,  which,  owing  to  circum- 
stances, could  not  be  given  personal  attention.  In  order  to  give  a  de- 
scription of  the  work  accomplished  by  the  use  of  these  sprayers,  it 
will  suffice  to  discuss  one  at  length. 

WORK  IN  PRINCE  GEORGE  COUNTY. 

The  continued  requests  for  the  service  of  a  public  sprayer  in  this 
locality  prompted  the  Department  to  locate  one  sprayer  here.  The 
fact  that  this  territory  was  close  at  hand  was  also  an  advantage.  The 
lime  sulfur  wash  was  employed  in  all  the  work.  If  any  of  the  so-called 
patent  washes  prove  entirely  satisfactory  they  could  be  used  in  such 
work  with  much  more  advantage,  as  it  would  obviate  the  necessity  of 
cooking,  which  must  be  done  with  the  lime  sulfur  wash.  The  aim  m 
locating  a  sprayer  in  this  vicinity  was  to  spray  all  trees  in  the  towns 
along  the  Baltimore  and  Ohio  Railroad  between  Hyattsville  and  Laurel. 
This  was  practically  accomplished.  The  outfit  was  placed  in  charge  of 
Mr.  W.  C.  Traverse,  who  solicited  the  work,  and  superintended  the 
operations  of  the  apparatus  and  men,  with  satisfaction. 

Owing  to  the  delay  in  securing  the  barrel  pump  and  the  small 
boiler  which  was  used  in  making  the  solution,  actual  spraying  did 
not  commence  until  March  26.  From  that  time  until  April  25,  when 
the  buds  had  advanced  so  that  it  was  inadvisable  to  continue  longer, 
spraying  was  done  every  day  except  when  interrupted  by  unfavorable 
weather.  In  all,  forty-five  places  were  visited,  and  about  2,500  trees 
treated. 

Of  course,  much  time  was  taken  up  in  moving  from  place  to 
place,  and  on  some  days  more  time  was  occupied  in  this  way  than 
in  spraying.  The  boiler  and  stock  of  materials  were  located  in  a  central 
place  in  the  town,  where  the  solution  was  made.  It  was  hoped  that  a 
charge  of  five  cents  per  tree  would  cover  all  expenses,  but  the  charge 
of  $3.00  per  day  for  horse  and  cart,  an  average  of  $6.67  per  day  for 
labor,  cost  of  materials  used,  general  wear  on  apparatus,  also  the  loss 
of  time  in  moving,  as  many  citizens  had  such  a  small  number  of  trees, 
made  it  necessary  to  increase  this  amount  to  ten  cents  per  tree  in  order 
to  make  the  work  self-supporting.  These  expenses  were  exceptionally 
high,  however,  and  it  is  thought  that  with  better  arrangements  and  the 
benefit  of  the  past  season's  experience,  the  charge  can  be  much  re- 
duced. The  cost  will  lessen  as  the  number  of  trees  increases.  Not  a 
single  complaint  was  made,  however,  upon  the  rate  of  ten  cents  per 
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tree,  as  this  was  very  much  less  than  if  each  owner  had  done  the  work 
himself,  with  a  small  outfit. 

It  was  found  in  Hyattsville,  after  the  spraying  was  in  progress, 
that  many  persons  were  anxious  to  have  their  trees  treated.  Not  only 
fruit  trees,  but  also  shade  trees,  hedges,  shrubbery,  etc.,  were  treated, 
when  desired.  The  public  sprayer  did  good  work  in  this  locality,  afiFord- 
ing  means  for  the  treatment  of  many  trees  that  would  otherwise  have 
died,  or  stood  as  a  menace  to  the  neighborhood  by  distributing  the 
•pest  to  other  trees.  Cuts  Nos.  i  and  2  show  difiFerent  views  of  this 
sprayer  at  work. 

The  outfit  established  in  Talbot  county,  under  the  supervision  of 
Mr.  J.  E.  Aaronson,  proved  equally  as  successful.  The  one  in  Fred- 
erick, after  two  weeks'  work,  was  abandoned,  on  account  of  labor  con- 
ditions. 

It  is  the  intention  of  the  Department  to  establish  more  of  these 
outfits,  as  funds  will  permit,  in  appropriate  localities  in  Maryland, 
especially  where  they  can  work  in  small  towns  and  cities.  It  is  believed 
that  the  only  way  in  which  all  citizens  can  be  induced  to  have  their 
trees  sprayed  is  to  furnish  means  whereby  they  can  have  it  done.  In 
some  cases,  where  the  territory  justifies  it,  the  work  inay  be  conducted 
in  both  Fall  and  Spring. 


THE  PEACH  LECANIUM  OR  TERRAPIN  SCALE. 

Eulecanium  nigro-fasciatum,  Perg. 

By 

A.  B.  Gahan. 

This  scale  was  for  many  years  confounded  by  American  entomolo- 
gists with  the  European  scale,  Eulecanium  persicae,  Fabr.,  and  for  that 
reason  the  early  history  of  the  species  is  badly  confused.  It  was  not 
until  1898  that  Mr.  Theo.  Pergande  first  established  its  separate  iden- 
tity, and  gave  to  the  new  species  the  name  of  Eulecanium  nigro-fasd- 
atum.  He  established  the  fact  that  it  was  a  native  of  the  Eastern 
United  States,  and  located  its  original  habitat  in  the  region  between 
New  York  and  Washington,  D.  C.  The  pest  is  now  found  in  all  of 
the  States  east  of  the  Mississippi  river,  and  in  a  number  of  the  Western 
States  as  well.  Since  it  is  indigenous  to  Maryland,  it  is  not  surprising 
to  find  this  scale  present  in  all  parts  of  the  State  in  greater  or  less 
abundance.  It  seems,  however,  to  be  more  prevalent  in  the  mountain 
districts  of  the  Western  part  of  the  State  than  in  the  tidewater  coun- 
ties. The  majority  of  the  complaints  recently  received  regarding  it 
have  come  from  Washington  and  Frederick  counties,  but  its  presence 
has  been  noted  in  several  other  localities,  particularly  Kent  and  Prince 
George's  counties. 

Although  nominally  an  enemy  of  the  peach,  the  Terrapin  scale  does 
not  confine  itself  to  that  fruit  tree,  but  is  likewise  injurious  to  the  maple 
and  plum,  and  it  is  said  to  also  infest  apple,  linden,  birch,  sycamore, 
poplar  and  blueberry.  No  extended  survey  of  the  State  has  been  made  to 
determine*  the  relative  importance  as  a  host  plant  of  these  different 
species  of  trees,  but  the  greater  part  of  the  damage  done  by  it  is 
undoubtedly  to  peach  orchards.  One  instance  of  severe  injury  to 
maple  shade  trees  came  to  our  notice  the  past  season,  through  corres- 
pondence with  Mr.  John  Diehl,  of  Johnsville,  Frederick  county,  who 
sent  species  of  the  scale  on  red  maple,  and  reported  that  the  trees  were 
being  badly  injured.  A  severe  infestation  of  plum  trees  was  observed 
in  a  plum  orchard  on  the  College  farm  in  1906,  and  specimens  on  plum 
are  occasionally  received  from  correspondents  for  identification.  Be- 
yond a  few  scattered  specimens  on  an  apple  tree  that  stood  in  the  midst 
of  a  very  badly  infested  peach  orchard,  the  writer  has  never  observed 
this  scale  upon  other  hosts  than  the  plum,  peach  and  maple,  and  it  is 
probable  that  these  are  the  only  hosts  of  any  importance  in  this  State. 

NATURE  OF  THE  INJURY. 

The  injury  caused  by  this  scale  is  different  in  some  respects  from 
that  caused  by  the  San  Jose  or  Chinese  scale,  and  most  other  similar 
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pests.  While  the  drain  upon  the  strength  of  the  tree  caused  by  the 
sucking  up  of  its  sap  by  the  insects  cannot  be  otherwise  than  detri- 
mental, it  is,  nevertheless,  rarely  ever  sufficient  to  cause  the  death  of 
the  tree.  The  young  growth  is  frequently  stunted,  and  sometimes 
killed.  The  scale  infests  chiefly  the  twigs  and  smaller  branches  of 
trees  that  are  full  grown,  leaving  the  trunk  and  larger  limbs  practically 
unmolested,  and  this  fact  may  account,  to  some  extent,  for  the  escape 


Figure  3. — Adult  fema!es  of  the  Terrapin   Scale  on  a  peach   twig.     After   Sanders, 
U.  S.  Dept.  of  Agri.,  Bureau  of  Ent. ;   Cir.   Bui.  88. 

of  the  tree  from  destruction,  enough  vigor  being  retained  in  the  trunk 
and  large  branches  to  overcome  the  loss  from  the  twigs. 

The  principal  loss  then  to  the  orchardists  from  this  pest  is  through 
the  damaging  of  the  fruit.  Large  quantities  of  honey-dew  are  secreted 
by  the  female  insects,  and  this  collects  upon  the  leaves,  twigs  and  fruit. 
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covering  them  with  a  sticky  coating.  This  honey-dew  acts  as  host  for 
a  black  fungus,  which  renders  the  fruit  from  an  infested  tree  dirty  and 
repulsive-looking,  and  consequently  unsalable.  So  plentiful  is  this 
fungus  growth  at  times  that  it  gives  the  whole  trees  the  appearance  of 
having  been  sprinkled .  with  soot. 

DESCRIPTION  AND  LIFE  HISTORY. 

The  Terrapin  scale  gets  its  popular  name  from  its  shape,  which  is 
not  unlike  that  of  a  small  terrapin.  It  hibernates  as  an  immature 
female,  and  is  most  often  seen  in  that  form.  At  this  stage  it  is  a  small, 
hemispherical  object,  about  two  mm.  in  length,  and  slightly  less 
in  width,  with  an  orange  red  patch  on  the  back,  and  darker  streaks 
radiating  toward  the  sides.  The  back  is  slightly  flattened,  and  the 
sides  more  or  less  corrugated  or  ridged.  The  size  increases  and  the 
color  changes  as  the  females  advance  in  age,  so  that  when  full  grown 
they  are  about  three  mm.  in  length,  of  a  nearly  uniform  reddish-brown 
color,  very  convex,  and  slightly  flaring  at  the  sides.  After  oviposition 
the  empty  scale  often  becomes  grayish. 

The  hibernating  females  attain  full  growth,  and  commence  ovi- 
positing in  the  early  part  of  May.  The  eggs  are  deposited  beneath  the 
mother  scale,  her  body  gradually  shrinking,  as  the  process  of  ovipos- 
iting goes  on,  until  when  ovipositing  is  finished,  only  the  hard  scale 
covering  filled  with  eggs  remains.  The  eggs  begin  hatchng  about  the 
first  of  June,  and  from  that  time  on  until  the  middle  of  August  young 
crawling  scale  can  be  found  upon  an  infested  tree  on  every  bright  day. 
The  young  when  hatched  are  very  small,  flat,  quite  active  creatures, 
which  soon  find  their  way  to  the  leaves,  where  they  settle  along  the 
mid-rib  and  veins  upon  either  surface.  They  remain  on  the  leaves  for 
si:t  to  eight  weeks.  The  males  then  emerge  winged,  and  the  females, 
after  being  fertilized, -go  back  to  the  twigs  and  small  branches,  along 
the  undersides  of  which  they  attach  themselves.  As  seen  upon  the 
leaves  the  young  scales  are  considerably  longer  than  broad,  flat  and 
semi-transparent,  appearing  as  greenish-white  spots.  After  their 
migration  to  the  twigs,  the  females  continue  to  feed  and  grow  until  cold 
weather,  at  which  time  they  are  about  half  grown.  They  then  become 
dormant  until  Spring,  when  they  confplete  their  growth  and  deposit 
eggs,  as  already  described. 

PARASITES. 

This  scale  insect  is  attacked  by  both  insect  and  fungus  parasites 
of  great  efficiency,  and  it  is  because  of  these  that  the  scale  has  not  be- 
come a  worse  pest  than  it  has.  The  two  most  effective  enemies  seem 
to  be  a  small  Chalcid  fly,  and  a  fungus  disease  closely  related  to,  if  not 
identical  with  Cordyceps  clavulata.  The  work  of  the  Chalcid  is  ap- 
parent wherever  the  scale  is  found  in  this  State:  Examination  of  an 
infested  tree  rarely  failed  to  show  a  large  number  of  empty  scale-shells. 
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each  with  a  tiny  round  hole  in  the  back,  showing  where  the  parasite 
had  come  out.  Some  cases  were  observed  in  which  it  was  estimated 
that  forty  to  fifty  per  cent,  of  the  scale  had  been  parasitized. 


Figure  4. — Young  Terrapin   scales  on  the  leaves  and  showing  Infestation  with  en- 
tomogenous  fungos.     (Original). 

The  fungus  parasite  was  first  observed  attacking  the  scale  on 
the  plum  trees  before  mentioned  as  occurring  on  the  College  farm. 
These  trees  were  five  in  number,  all  badly  infested,  and  were  being 
closely  watched  for  the  purpose  of  taking  notes  on  the  life  history  of 
the  scale.  In  the  early  part  of  July,  1906,  a  number  of  scales  on  one  of 
the  trees  were  observed  encircled  by  a  ring  of  whitish  mould,  and  upon 
examination  were  found  to  be  dead.  Subsequent  observations  revealed 
the  fact  that  the  disease  was  spreading,  and  it  was  carefully  watched. 
Within  three  weeks  it  had  attacked  practically  every  scale,  both 
young  and  old,  on  the  tree  upon  which  it  originally  appeared,  and  was 
spreading  to  the  other  trees.  By  the  middle  of  September  some  scale 
on  each  of  the  five  infested  trees  were  diseased,  and  when  cold  weather 
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set  in  it  was  impossible  to  find  a  scale  on  any  of  them  that  was  not 
diseased.  A  careful  examination  the  following  spring,  of  all  the  five 
fomjerly  infested  trees,  as  well  as  the  trees  contiguous  to  them  in  the 
orchard,  failed  to  discover  a  single  live  specimen  of  scale  upon  any 
of  them.  All  but  a  few  scattering  individuals  had  dropped  oif ,  leaving 
the  bark  of  the  trees  clean,  except  for  a  ring  of  the  mould  where  each 


Figare  6. — ^Appearance  on  peach  twigs,   of  adnlt  Terrapin  scales  attacked  by  en- 
tomogenoos  fungus.  (Original). 

scale  had  been.  The  accompanying  cuts  illustrate  very  clearly  the  ap- 
pearance both  of  the  young  on  the  leaves  and  the  adults  on  the  twigs 
when  attacked  by  this  fungus. 

The  value  of  such  an  entomogenous  fungus  can  hardly  be  esti- 
mated, and  peach  growers  would  do  well  to  be  on  the  watch  for  it,  and 
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give  it  protection  where  found.  The  writer  is  unable  to  say  whether 
spraying  with  insecticides  for  the  scale  will  destroy  the  fungus,  but 
would  advise  allowing  trees  whereon  the  disease  maices  its  appeai:ance 
to  go  unsprayed,  rather  than  run  the  risk  of  destroying  so  beneficial  a 
parasite. 

EXPERIMENTS. 

It  was  possible  to  find  record  of  but  little  work  that  had  ever 
been  done  with  insecticides  for  the  control  of  the  Terrapin  scale.  Prac- 
tically all  writers  who  have  undertaken  to  prescribe  a  remedy  at  all 
heretofore,  have  recommended  the  use  of  ten  per  cent,  kerosene  emul- 
sion applied  as  a  summer  spray,  or  twenty  per  cent,  used  during  the 
dormant  season.  The  lime  sulfur  wash  has  been  almost  universally 
branded  as  a  failure  as  a  remedy  for  it.  In  view  of  the  fact  that  the 
pest  has  become  one  of  considerable  economic  importance  in  the  State, 
and  as  there  seemed  to  be  very  little  definite  information  concerning 
insecticides  to  be  used  against  it,  a  series  of  experiments,  to  determine, 
if  possible,  the  most  satisfactory  means  of  combatting  it,  was  under- 
taken. Accordingly,  two  badly  infested  peach  orchards,  comprising 
about  five  hundred  trees,  were  selected  and  treated  as  follows: 

One  hundred  and  seventy-five  trees  were  sprayed  March  22,  with 
miscible  oil,  using  one  part  oil  to  22.5  parts  waten 

Eighty  trees  sprayed  March  22,  with  miscible  oil,  using  one  part 
oil  to  fifteen  parts  water. 

Twenty-five  trees  sprayed  April  7,  with  miscible  oil,  using  one  part 
oil  to  ten  parts  water. 

Two  hundred  trees  sprayed  March  22,  with  lime  sulfur  wash,  using 
twenty  pounds  lime  to  fifteen  pounds  sulfur. 

Fifteen  trees  sprayed  April  7,  with  lime  sulfur  wash,  using  20 
pounds  lime  to  fifteen  pounds  sulfur. 

Eight  trees  sprayed  August  2,  with  ten  per  cent,  kerosene  emulsion. 

Three  different  proprietary  brands  of  the  soluble  oils  were  used 
(Kiloscale,  Scalecide  and  Soluble  Petroleum).  As  all  are  much  alike, 
and  as  the  results  for  each,  where  the  same  strengths  were  used,  were 
practically  the  same,  it  is  sufficient  for  the  purposes  of  this  bulletin  that 
they  be  treated  as  one.  Besides  being  applicable  during  the  dormant 
season,  these  oils  possess  the  additional  advantage  of  being  easily  pre- 
pared, and  not  disagreeable  to  apply.  Results  being  equal,  most 
growers  will  prefer  to  use  them  rather  than  the  lime  sulfur  wash  or 
kerosene  emulsion. 

The  lime  sulfur  wash  employed  in  these  experiments  was  made 
according  to  the  formula  now  generally  recommended  for  the  San 
Jose  Scale,  viz. :  Twenty  pounds  of  lime,  fifteen  pounds  of  sulfur,- and 
fifty  gallons  of  water.  The  lime  and  sulfur  cooked  in  twenty  gallons 
of  water  for  three-quarters  of  an  hour,  and  then  diluted  with  cold 
water  to  fifty  gallons,  and  applied  while  warm. 
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The  kerosene  emulsion  was  made  according  to  the  usual  method, 
and  applied  the  first  week  in  August,  after  the  most  of  the  scale  had 
hatched  and  settled  upon  the  leaves.  The  object  in  this  experiment 
was  to  test  the  effect  of  one  spraying  in  midsummer,  as  compared  to 
one  treatment  during  the  dormant  season  with  the  lime  sulfur  and 
miscible  oil  washes.  The  application  was  delayed  until  most  of  the 
eggs  had  hatched,  as  it  was  thought  that  the  treatment  would  then  be 
more  effective.  This  is  now  believed  to  have  been  a  mistake,  however, 
as  the  majority  of  the  eggs  had  hatched  three  or  four  weeks  before 
the  spray  was  applied,  and  the  yoting  were  upon  the  leaves,  where 
many  of  them  were  undoubtedly  missed  by  the  spray.  Had  the  treat- 
ment been  given  about  the  first  of  July  it  would  doubtless  have  bfeen 
more  successful,  since  the  young  scale  would  then  have  been  more 
easily  reached  with  the  spray,  as  but  few  had  yet  gone  to  the  leaves. 

The  lime  sulfur  wash  and  the  miscible  oil  were  applied  at  the 
time  of  year  which  has  proven  most  satisfactory  for  the  treatment  of 
the  San  Jose  Scale,  viz.,  shortly  before  the  leaves  come  out  in  the 
Spring.  The  advantages  of  being  able  to  spray  during  the  dormant 
season  are  so  patent,  and  have  been  so  often  pointed  out,  that  there  is 
no  need  to  mention  them  here.  Suffice  it  to  say  that  other  things  being 
equal,  a  spray  that  can  be  applied*  effectively  at  that  time  is  much  to 
be  preferred  to  one  that  has  to  be  used  in  the  summer. 

The  sprayed  plats  were  examined  during  the  summer  months,  to 
note  their  condition,  but  final  notes  were  not  taken  until  September  21, 
when  the  surviving  young  had  all  left  the  leaves,  and  were  settled  upon 
the  twigs  preparatory  to  hibernation. 

RESULTS. 

The  results  obtained  from  these  experiments  were  in  some  cases 
not  as  expected,  but  they  are  believed  to  be  reasonably  accurate.  The 
kerosene  emulsion  apparently  accomplished  the  least  good.  The 
sprayed  trees  were  somewhat  less  infested  than  were  check  trees  left 
untreated,  but  the  improvement  was  not  sufficient .  to  pay  for  the 
trouble  which  the  treatment  necessitated.  As  has  been  already  pointed 
out,  the  failure  of  this  wash  may  have  been  due  in  part  to  the  lateness 
of  the  application,  but  even  had  it  been  applied  earlier  the  probabilities 
are  that  the  results  would  not  have  been  equal  to  those  from  the  Spring 
applications  of  the  lime  sulfur  and  miscible  oils,  on  account  of  the 
difficulty  of  ^oing  perfect  work  when  the  leaves  are  on  the  trees.  Be- 
cause of  the  long-hatching  period  of  the  eggs  of  the  insect,  it  is  highly 
improbable  that  one  midsummer  application  of  kerosene  emulsion  can 
be  made  to  rid  a  tree  of  this  scale. 

Contrary  to  expectations,  the  trees  sprayed  with  the  lime  sulfur 
wash  showed  great  improvement  at  the  time  of  the  final  examination. 
While  not  entirely  free  from  scale,  the  numbers  of  the  pest  had  been 
so  reduced  as  to  leave  the  trees  in  good  condition.  What  scale  re- 
mained were  confined  to  the  tips  of  the  branches  upon  the  wood  which 
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had  grown  since  the  wash  was  applied.  The  examinations  of  the  trees 
during  July  and  August  had  shown  that  the  wash  had  had  but  slight 
effect  upon  the  adult  females,  most  of  which  succeeded  in  reaching 
maturity  and  depositing  eggs.  In  July  a  great  many  young  scales 
were  observed,  not  only  crawling  on  the  trunk  and  limbs,  bu^  upon  the 
leaves  as  well.  These  had  disappeared,  however,  at  the  time  of  the 
final  examination,  indicating  that  in  the  case  of  this  scale,  as  with 
the  San  Jose  Scale,  the  chief  benefit  derived  from  the  lime  sulfur  wash 
is  that  its  presence  on  the  trees  during  the  breeding  season  prevents 
the  young  scale  from  settling,  rather  than  that  the  over-wintering 
females  are  killed  by  it. 

The  most  gratifying  results,  however,  were  obtained  in  the  use  of 
the  miscible  oils.  In  the  weaker  dilution  (one  part  oil  to  22.5  parts 
water)  these  preparations  gave  results  about  equal  to  the  lime  sulfur 
wash ;  but  on  the  trees  upon  which  one  part  of  oil  to  fifteen  parts  water, 
and  where  one  part  oil  to  ten  parts  water,  were  used  the  number  of 
scale  remaining  in  September  was  exceedingly  small.  Some  of  the 
trees  were  entirely  freed  of  the  pest,  and  all  were  in  good  shape.  No 
appreciable  difference  was  apparent  between  the  i-io  and  the  1-15  plats. 

In  the  case  of  these  oils  the  effect  upon  the  scale  is  immediate,  in- 
stead of  being  delayed,  as  with  the  lime  sulfur  wash,  the  over— winter- 
ing females  being  killed  by  the  application.  It  was  noticeable  that  the 
scales  became  loosened  upon  the  twigs  shortly  after  the  oil  was  ap- 
plied, and  many  of  them  dropped  off  before  the  breeding  season  began. 

CONCLUSIONS. 

These  experiments,  although  e^ttending  over  but  one  season's 
work,  are  sufficiently  convincing,  it  is  believed,  to  warrant  the  follow- 
ing conclusions  being  drawn : 

1.  That  one  application  during  the  growing  season,  of  kerosene 
emulsion,  while  better  than  no  treatment,  cannot  be  relied  upon  to  sup- 
press the  terrapin  scale  in  a  badly  infested  orchard. 

2.  That  the  lime  sulfur  wash  applied  in  the  springtime,  just 
before  the  leaves  start,  is  a  fairly  efficient  remedy. 

3.  That  the  proprietary  preparations,  or  miscible  oils  (Kiloscale, 
Scalecide  and  Soluble  Petroleum),  applied  in  the  proportions  of  one 
part  oil  to  fifteen  parts  water,  or  stronger,  constitute  a  satisfactory 
remedy  for  this  pest. 

The  thanks  of  the  Department,  and  of  the  writer,  ar^  due  and  are 
hereby  extended  to  Mr.  A.  L.  Towson,  Smithsburg,  Md.,  and  Mr. 
Samuel  King,  Mapleville,  Md.,  for  their  co-operation  in  the  carrying 
out  of  the  experiments  by  the  loan  of  their  respective  orchards  for  the 
purpose,  and  the  furnishing  of  men  and  apparatus  for  doing  the  work. 
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STRAWBERRIES. 


By  C.  p.  Close,  W.  R.  Ballard  and  T.  H.  White, 
introduction. 

Inasmuch  as  this  Station  has  published  nothing  on  strawberries 
since  bulletin  No.  33  appeared,  in  1895,  we  are  justified  in  including 
in  this  bulletin  minute  descriptions  of  many  old  varieties  which  have 
been  grown  for  several  years  in  the  testing  beds.  The  descriptions 
were  all  made  from  fruits  of  the  1907  crop.  The  yields  are  given  in 
tabular  form  for  the  years  1905,  1906  and  1907.  Each  variety  was 
allowed  70  square  feet  of  row  space,  and  the  yield  per  acre  is  computed 
from  the  actual  yield  of  this  amount  of  land. 

Usually  the  beds  are  fruited  only  one  year,  but  the  1905  beds 
were  kept  for  a  second  crop.  When  the  young  plants  for  new  beds 
are  taken  from  the  Station  plantation  they  are  set  out  in  early  spring 
and  are  well  cared  for  during  the  season.  It  often  happens  that  plants 
sent  here  for  testing  arrive  late  in  the  spring  and  before  they  get  well 
established  are  injured  by  drought  and  never  recover  sufficiently  to 
give  a  full  yield  of  fruit.  Such  was  the  case  in  1906  with  some  vari- 
eties which  produced  very  small  yields  in  1907.  In  early  winter  the 
plants  are  mulched  with  straw  or  coarse  stable  manure  to  protect  them 
from  the  heaving  effect  of  frost. 

The  soil  at  the  Station  is  not  well  adapted  to  the  testing  of  straw- 
berries; it  is  a  rather  heavy,  cold,  clay  loam,  very  uneven  in  texture 
and  quality.  This  unevenness  in  quality  no  doubt  accounts  for  some  of 
the  great  differences  in  yield  of  varieties  side  by  side. 

CLIMATIC  CONDITIONS. 

The  early  part  of  the  season  of  1905  was  marked  by  a  drought 
which  was  very  severe  on  young  beds  just  set,  but  not  so  injurious  to 
the  fruiting  beds.  These  young  beds  were  not  only  somewhat  weak- 
•ened  in  1905,  but  in  May,  1906,  when  they  were  in  bloom  a  very  heavy 
freeze  killed  most  of  the  blossoms  and  reduced  the  crop  to  almost 
nothing. 
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The  terminal  fruit  buds  on  the  fruiting  beds  for  1907  were  killed 
by  the  severely  cold  weather  of  February  when  the  thermometer  reg- 
istered 15  degrees  below  zero.  The  season  of  1907  was  cold,  damp  and 
cloudy,  so  that  the  berries  did  not  ripen  as  early  as  usual,  but  continued 
ripening  over  a  longer  season  than  customary.  Under  such  climatic 
conditions  the  fruit  could  not  develop  its  highest  quality,  and  this  must 
be  taken  into  consideration  in  reading  the  descriptions  which  follow, 
because  in  an  ordinary  season  the  quality  would  undoubtedly  be  much 
better  than  it  was  in  1907. 

RECOMMENDING  VARIETIES. 

The  strawberry  is  so  peculiar  in  its  adaptability  to  soil  and  cli- 
matic environment  that  it  is  not  wise  to  recommend  varieties  except 
with  restrictions.  A  variety  will  succeed  admirably  in  one  locality 
and  fail  dismally  a  few  miles  distant.  It  is  well  to  plant  principally 
the  varieties  which  do  well  in  the  neighborhood  and  test  new  varieties 
which  seem  to  be  promising.  The  Gandy  appears  to  be  an  exception 
as  it  usually  does  well  on  most  low,  moist,  black,  sandy  loams.  The 
Station  soil  is  so  different  from  that  of  the  strawberry  sections  of  the 
State  that  the  behavior  of  a  variety  here  is  no  criterion  of  what  it  will 
do  elsewhere.  Considering  this  cool  and  damp  season  only,  such  vari- 
eties as  Yant,  New  York,  Armstrong  and  Dole  might  safely  be  men- 
tioned as  most  promising,  yet  when  they  were  tested  here  a  few  years 
ago  they  were  discarded  as  unsatisfactory.  The  Togo  Seedling  No.  2, 
which  produced  12498  quarts  per  acre  in  1905,  has  done  very  poorly 
since.  The  best  practice  is  to  watch  varieties  in  one's  neighborhood 
and  grow  principally  those  which  succeed  best.  It  is  also  desirable  to 
try  promising  new  varieties  in  a  small  way,  and  thus  determine  which 
ones  are  likely  to  be  adapted  to  any  section. 

SELECTING,   PREPARING  AND    IMPROVING  THE  SOIL. 

A  sandy  loam  is  best  for  the  strawberry,  but  heavier  loams  may  be 
used  if  necessary.  Freshly  plowed  sod  should  be  avoided  because  of 
the  various  insects  especially  cut  worms,  white  grubs  and  wire  worms, 
which  it  contains.  It  is  well,  also,  to  avoid  com  and  melon  fields  which 
have  been  infested  with  aphids,  because  the  ants  which  associate  with 
com  and  melon  aphids  will  silso  associate  with  strawberry  aphids. 
Thus  it  is  that  if  th«  ground  is  already  infested  with  ants  when  straw- 
berries are  planted  the  strawberry  aphis  will  spread  quickly  if  it  is 
introduced  in  any  way.  Sweet  potatoes,  round  potatoes  and  tomatoes 
are  good  crops  to  precede  strawberries  because  they  require  thorough 
cultivation. 

If  tomatoes  are  being  grown,  crimson  clover  seed,  20  pounds  per 
acre,  should  be  sown  at  the  last  cultivation,  so  as  to  have  a  good  cover 
crop  to  plow  under  in  the  spring.  Irish  potatoes  should  be  immediately 
followed  by  crimson  clover  seed.  It  may  be  too  late  to  sow  crimson 
clover  seed  after  sweet  potatoes  are  dug,  and  in  that  case  rye,  one 
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bushel  per  acre,  should  be  used.    The  object  is  to  get  as  much  green 
vegetable  matter  as  possible  to  plow  under. 

If  it  is  desired  to  improve  very  poor  land  for  strawberry  growing 
sow  cowpeas,  one  bushel  per  acre,  in  May,  plow  them  under  early  in 
August  and  sow  crimson  clover  seed,  20  pounds  per  acre;  plow  this 
under  in  the  spring  and  set  the  strawberries.  If  some  special  crop 
occupies  the  ground  during  the  summer  sow  the  crimson  clover  seed 
as  early  in  August  as  possible,  plow  down  the  crop  in  May  following, 
sow  cowpeas,  turn  these  under  perhaps  in  September  and  sow  rye,  plow 
this  down  in  spring  and  set  the  strawberry  plants.  If  stable  manure  can 
be  procured  it  may  be  used  most  liberally  even  up  to  40  tons  per 
acre  before  planting  tomatoes,  round  or  sweet  potatoes,  and  after 
these  crops  more  manure  or  cover  crops  may  be  used  before  straw- 
berries are  planted.  By  following  either  of  these  plans  large  amounts 
of  humus  will  be  added  to  the  soil  and  humus  is  just  what  strawberries 
delight  in  and  need.  New  ground  is  best  for  strawberries  because 
it  is  full  of  humus,  but  since  new  ground  is  not  always  available  it 
becomes  necessary  to  make  old  ground  resemble  it  in  physical  condition 
.  and  fertility.  The  soil  should  be  thoroughly  worked  into  a  loose  and 
friable  condition  for  receiving  the  plants  in  spring. 

FERTILIZERS. 

The  question  of  fertilizers  for  strawberries  can  be  discussed  only 
in  a  general  way  because  so  many  factors  enter  in,  such  as  different 
•  grades  of  soil,  different  degrees  of  fertility  of  the  soil,  different  pre- 
vious treatment  and.crops,  and  different  seasonal  conditions  and  han- 
dling of  the  fruiting  bed. 

The  3-9-7  formula  (3  per  cent,  nitrogen,  9  per  cent,  potash  and  7 
per  cent,  phosphoric  acid)  seems  to  be  a  popular  one  for  strawberries, 
and  the  amounts  of  fertilizer  in  the  first  formula  below  are  suggested 
per  acre  as  furnishing  enough  plant  food  to  comply  with  the  3-9-7 
formula.  If  the  ^^rower  wishes  to  use  more  than  these  amounts  it 
might  be  well  to  increase  all  in  the  same  proportion : 


Per 
acre 


'  100  lbs.  nitrate  of  soda,  or  75  lbs.  sulphate  of  ammonia,  or 
250  lbs.  cottonseed  meal. 

90  lbs.  sulphate  of  potash,  or  95  lbs.  muriate  of  potash,  or 
400  lbs.  kainit. 
250  lbs.,  acid  phosphate,  or  250  lbs.  dissolved  bone. 

A  little  variation  from  the  above  is: 
500  to     i    500  to  700  lbs.  ground  fish,  bone  meal  or  tankage. 


500  to  i  SCO  to  700  lbs.  ground  fisl 
1000  lbs.  <  200  lbs.  muriate  of  potash 
Per  acre    (   1,100  to  i,.^oo  lbs.  acid  ph 


1,100  to  1,300  lbs.  acid  phosphate. 
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Other  amounts  sometimes  used  are: 

Per  acre  j   200  lbs.  muriate  of  potash, 
new  beds  1   600  lbs.  dissolved  S.  C.  Rock. 


100  lbs.  nitrate  of  soda. 
ij  u  J     1   200  lbs.  muriate  of  potash, 
old  beds  i  200  lbs.  dissolved  S.  C  Rock. 


Per  acre 


For  new  beds  the  fertilizer  should  be  applied  in  spring,  before  the 
plants  are  set,  either  broadcast  by  wheat  drUl,  or  otherwise,  or  along 
the  rows.  In  either  case,  but  especially  in  the  latter,  the  fertilizer  must 
be  thoroughly  mixed  into  the  soil  with  the  cultivator  or  it  may  injure 
or  destroy  many  of  the  plants. 

If  beds  are  to  be  kept  for  second  year  fruiting  the  fertilizer 
should  be  applied  along  the  rows  when  they  are  cleaned  up  after  the 
first  crop  is  picked. 

Nitrate  of  soda  is  sometimes  used  on  fruiting  beds  about  blossom- 
ing time,  being  applied  along  the  rows  at  the  rate  of  75  to  100  pounds 
per  acre. 

SEX  IN  STRAWBERRIES. 

The  fact  that  some  varieties  have  imperfect,  pistillate  or  female 
blossoms,  and  others  have  perfect  blossoms  which  are  called  stami- 
nate,  bi-sexual,  or  male  blossoms,  and  that  varieties  with  imperfect 
blossoms  should  be  planted  next  to  those  with  perfect  blossoms  in 
order  to  obtain  proper  pollination  of  all  blossoms  .and  a  good  setting 
of  fruit,  is  well  understood.  From  two  to  four  rows  of  any  imperfect 
flowered  variety  should  be  alternated  with  from  one  to  four  or  more 
rows  of  a  perfect  flowered  variety  blooming  at  the  same  time.  It  is 
even  claimed  that  perfect  flowered  varieties  will  fruit  better  if  planted 
in  alternate  sets  of  rows  so  as  to  secure  cross  poUinaton, 

SETTING  THE  PLANTS. 

Set  the  plants  as  early  in  the  spring  as  possible.  In  Southern 
Maryland  the  ground  is  sometimes  prepared  in  late  fall  and  the  plant- 
ing is  done  in  winter  whenever  the  weather  permits.  The  plants  are 
trimmed  for  setting  by  taking  oflf  all  dead  leaves  and  all  except  one  or 
two  of  the  live  ones,  and  cutting  the  roots  back  to  about  three  inches 
in  length.  This  root  pruning  is  quickest  done  with  pruning  shears  or 
knife  removing  all  of  the  surplus  roots  from  a  bundle  of  25  plants  at 
one  or  two  cuts.  Keep  the  plants  moist;  a  bucket  containing  a  little 
water  is  handy  for  this  purpose  while  planting.  A  spade  or  broad- 
hladed  dibble  is  convenient  for  opening  up  the  soil  to  receive  the  plants. 
The  particular  point  is  to  place  the  plants  so  the  crown  is  just  above 
ground  and  to  press  the  soil  firmly  around  the  roots.  The  opening 
made  to  receive  the  plant  must  be  entirely  closed. 
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The  matted  row  system  is  best  adapted  for  commercial  purposes. 
The  rows  are  usually  made  three  and  one-half  or  four  feet  apart  and 
the  plants  are  set  from  15  to  1 8  inches  apart  in  the  row.  The  width 
of  the  matted  row  depends  upon  the  wishes  of  the  grower,  he  may 
have  it  either  wide  or  narrow.  If  blossoms  appear  they  should  be  re- 
moved so  the  plants  will  put  all  of  their  energy  into  growth. 

CULTIVATION. 

The  ground  must  be  thoroughly  cultivated  during  the  entire  grow- 
ing season  to  keep  it  loose  and  friable.  This  condition  of  the  soil  is 
beneficial  in  several  ways.  It  allows  the  air  to  penetrate  the  soil  which 
is  necessary  as  roots  need  air;  it  retains  moisture  in  the  soil  by  pre- 
venting rapid  evaporation  from  the  surface ;  it  assists  in  breaking  down 
plant  food  which  would  otherwise  remain  insoluble  and  it  keeps  the 
ground  free  from  weeds  which  rob  the  plants  of  moisture. 

It  is  not  a  usual  practice  to  cultivate  the  fruiting  beds  in  spring, 
but  this  ought  to  be  done  to  loosen  up  the  soil  so  it  will  hold  more 
moisture  and  evaporate  less,  and  thus  in  case  of  drought  the  crop  will 
not  suffer  so  quickly  if  at  all. 

MULCHING. 

As  soon  as  the  ground  freezes  the  plants  should  be  covered  with 
straw,  coarse  manure,  pine  needles,  sea  weed,  or  something  else  to 
prevent  frost  from  heaving  out  the  plants.  If  the  new  growth  in 
spring  cannot  easily  work  its  way  up  through  the  mulch  it  is  necessary 
to  remove  enough  of  it  so  as  not  to  injure  the  plants.  The  mulch  must 
be  left  beneath  the  plants  so  as  to  keep  the  berries  from  touching  the 
earth  and  also  to  prevent  the  rain  from  spattering  them  with  sand 
and  dirt.  In  fact,  even  if  the  winter  is  not  severe  enough  to  require 
mulching  for  protection,  it  should  be  done  anyway  to  protect  the  berries 
from  dirt  and  sand  for  gritty  fruit  is  a  drug  on  the  market. 

PICKING  AND  PACKING  THE  FRUIT. 

Too  much  emphasis  cannot  be  laid  on  the  care  necessary  in  pfck- 
ing  and  packing  strawberries.  The  fruit  stem  should  be  pinched  off 
carefully  without  bruising  or  even  pressing  on  the  berry  with  the 
hand.  Only  good  fruit  should  be  picked  for  shipment.  The  baskets 
should  be  well  filled  so  as  not  to  appear  slack  when  they  are  offered  for 
sale  in  the  market.  The  24  and  32  quart  crates  are  by  far  the  best  to 
use  as  these  sizes  handle  better,  carry  better,  and  sell  better  than 
larger  crates.  Above  all  things  use  only  clean,  new  crates  and  baskets, 
because  soiled  ones  are  almost  a  disgrace  to  modern  berry  growing. 
Aside  from  the  aesthetic  feature  and  the  satisfaction  of  putting  good 
fniit  in  clean  packages,  it  pays  financially  to  invest  in  bright  new 
baskets  and  carriers. 
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RENEWING  OLD  BEDS. 

As  soon  as  the  fruit  is  gathered  it  is  well  to  mow  the  patch  and 
bum  it  over  quickly  as  soon  as  dry  enough,  so  as  to  destroy  as  much 
of  foul  matter,  fungous  diseases  and  insects  as  possible.  Then  plow 
between  the  rows  throwing  furrows  together  and  cut  the  rows  to 
about  one  foot  in  width.  Thin  out  the  remaining  plants  leaving  only 
the  young,  vigorous  ones,  and  cultivate  the  ground  level  between  the 
rows.  Another  way  is  to  plow  down  one-half  of  the  width  of  each 
row,  cultivate  well  and  let  new  runners  cover  it  from  the  remaining 
half.  When  enough  new  plants  are  established  the  old  portion  of  the 
row  should  be  plowed  down  and  cultivated  and  practically  a  new 
plantation  will  be  secured.  Cultivation  should  be  continued  until  the 
end  of  the  growing  season.  Ordinarily  the  strawberry  field  is  plowed 
up  and  planted  to  some  other  crop  after  the  second  year,  principally 
because  of  the  expense  of  cleaning  up  an  old  bed. 

If  it  is  desired  to  grow  one's  own  plants  this  may  be  done  by 
planting  a  few  rows  extra  for  this  special  purpose.  The  practice  is  a 
good  one. 

MULCHING  EXPERIMENTS  FROM  1902  TO  1906. 

The  following  table  shows  at  a  glance  the  plan  of  tHe  tests  and 
the  results  for  each  year.  Plot  i  was  covered  with  straw  in  early 
winter.  Plot  2  was  mulched  with  strawy  horse  manure,  10  tons  per 
acre,  at  the  same  time.  Plot  3  received  commercial  fertilizer  to  equal 
in  amount  the  plant  food  in  the  horse  manure  on  plot  2,  but  had  no 
protecting  mulch  applied.  The  fertilizer  was  applied  when  the  other 
plots  were  mulched.    Plot  4  was  a  check,  receiving  no  mulch. 

Table  Showing  Treatment  of  Plots  and  Yields  of  Fruit  Per  Acre  in 
1902,  1903,  1904,  1905  and  1906. 

1S02 

Prots.  qts.  per 

acre 

1.  Straw  mulch* 3744 

2.  Strawy  horse  manure  mulch..  .3020 

3.  Com'l  fertilizer  but  no  mulch.  .1416 

4.  Check  2476 


1903 

19-4 

1905 

19C6 

qts.  per 

qts.  per 

qts.  per 

qts.  per 

acre 

acre 

acre 

acre 

3600 

2505 

163 1 

1 166 

3066 

2287 

2310 

1324 

2385 

762 

1709 

2925 

1570 

1709 

1438 

*In  1904  small  corn  stalks  from  sowed  com  were  used  instead  of  straw. 

In  1902  the  straw  mulch  plot  produced  1,268  quarts  per  acre  more 
than  the  check  plot,  and  the  strawy  manure  plot  544  quarts  more  than 
the  check.  These  are  substantial  gains  for  the  mulching  work.  The 
commercial  fertilizer  plot  was  a  surprise  in  that  its  yield  was  1,060 
quarts  less  per  acre  than  the  check  plot.  Lovett,  Glen  Alary  and  Ten- 
nessee were  the  varieties  used. 
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The  1903  results  do  not  show  so  much  gain  for  the  mulching 
over  the  check  plot,  yet  the  gain  for  straw  mulch  was  675  quarts.  The 
commercial  fertilizer  plot  yielded  540  quarts  per  acre  less  than  the  check 
plot.    Glen  Mary  and  Gandy  were  used  this  year. 

In  1904  the  effect  of  mulching  is  much  better  than  in  1903.  The 
corn  stalk  mulch  gain  is  935  quarts,  and  the  strawy  manure  mulch 
gain  is  717  quarts  over  the  check,  while  the  loss  for  the  commercial 
fertilizer  plot  is  808  quarts  per  acre. 

During  the  season  of  1904  the  new  bed  for  1905  fruiting  did  not 
make  satisfactory  growth,  so  the  1904  fruiting  bed  was  continued  for 
fruiting  in  1905.  The  results  are  rather  unusual,  inasmuch  as  the 
straw  mulch  plot  yielded  78  quarts  per  acre  less  than  the  check  plot. 
The  strawy  manure  plot  did  very  well  in  giving  a  gain  of  601  quarts 
per  acre  over  the  check  plot.  The  commercial  fertilizer  plot  and  the 
check  plot  yielded  equal  amounts.  Because  the  commercial  fertilizer 
seemed  to  cause  a  reduced  yield  during  three  years  and  did  not  in- 
crease the  yield  the  fourth  year  compared  with  the  check  plot,  it  was 
not  continued  in  the  1906  work.  5 

The  1906  crop  was  badly  injured  by  a  drought  during  blossoming 
time  and  a  heavy  freeze  in  May,  and  the  yields  are  unfavorable  for 
the  mulched  plots.  The  check  plot  yielded  272  quarts  per  acre  more 
than  the  straw  mulch  plot  and  114  quarts  per  acre  more  than  the 
strawy  manure  mulch.  In  1904,  1905  and  1906  the  Lovett  only  was 
used  in  this  test. 

Considering  the  five  seasons  the  gain  in  yield  of  the  straw  mulch 
over  the  check  is  2,528  quarts,  and  the  gain  for  strawy  manure  mulch 
over  the  check  is  1,889  quarts.  During  the  four  seasons  in  which  the 
commercial  fertilizer  was  continued  the  total  loss  in  yield  for  it  was 
2408  quarts  compared  with  the  check  plot.  From  these  results  the 
straw  mulch  applied  in  early  winter  is  most  earnestly  recommended. 

MULCHING  EXPERIMENTS  IN  I907. 

The  question  of  a  crabgrass  mulch  was  being  discussed  and  the 
plan  of  the  experiment  was  changed  to  include  a  crabgrass  plot  for 
fruiting  in  1907.  The  Tennessee  was  the  variety  used.  There  were 
five  plots  each  20  by  lOO  feet  in  size  handled  as  follows : 

Plot  I — received  no  cultivation  after  August  i,  1906,  and  the  crab- 
grass was  allowed  to  grow  to  form  a  mulch  for  the  plants. 

Plot  2 — was  cultivated  until  late  in  the  Fall  and  was  mulched 
with  strawy  fresh  horse  manure  in  early  winter. 

Plot  3 — was  handled  like  plot  2  except  that  wheat  straw  was 
used  for  a  mulch. 

Plot  4— was  cultivated  in  the  Fall  like  plots  2  and  3,  but  the  wheat 
straw  mulch  was  not  put  on  until  the  Spring  of  1907.  This  mulch 
was  put  on  to  hold  moisture  in  the  ground  and  to  protect  the  fruit 
from  dirt  and  grit. 

Plot  5 — check,  was  cultivated  in  the  Fall  like  plots  2  and  3,  but 
received  no  other  treatment. 
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The  dates  of  picking  the  fruit  and  the  yields  in  quarts  per  acre 
from  the  five  plots  follow: 

Plot  First  Picking  Last  Picking  Yield  in  Quarts 

Per  Acre 

1  May    31  June  18  2581 

2  June    7  June  24  4946 

3  June    7  June  24  6294 

4  June    7  June  22  4100 

5  June    7  June  22  3289 

From  these  figures  it  is  seen  that  plot  i,  the  crabgrass  plot,  pro- 
duced ripe  fruit  a  week  earlier  than  any  of  the  other  plots,  but  its  yield 
is  708  quarts  less  per  acre  than  the  check  plot  and  3,713  quarts  per 
acre  less  than  plot  3  mulched  with  wheat  straw.  At  ten  cents  per 
quart  this  represents  a  gain  for  plot  3  of  $371.30  per  acre  for  Fail 
cultivating  and  mulching  with  straw.  Plot  2  mulched  with  strawy 
manure  yielded  1,657  quarts  per  acre  more  than  the  check  plot.  Plot 
3  mulched  with  straw  made  a  gain  of  3,005  quarts  per  acre  over  the 
check  and  plot  4  which  was  not  mulched  until  Spring  made  a  gain  of 
811  quarts  over  the  check.  At  ten  cents  per  quart  plot  3  produced 
$300.50  more  per  acre  than  the  check  plot  and  this  represents  the  re- 
turns from  a  smkll  investment  in  straw  mulching. 

Comparing  the  yields  of  plots  2,  3,  4  and  5  with  the  crabgrass 
plot,  No.  I,  the  differences  are  even  more  striking.  Plot  2  gained  2,365 
quarts  per  acre,  plot  3  gained  3,713  quarts,  plot  4  gained  1,519  quarts, 
and  plot  5  gained  708  quarts  per  acre  over  plot  i.  These  results  indi- 
cate that  it  is  most  profitable  to  follow  the  practice  of  late  cultivation 
and  mulching. 

YIELD  OF  VARIETIES  IN  TESTING  PLOTS. 

The  following  tables  give  the  yield  in  quarts  per  acre  of  the  vari- 
eties tested  at  the  Experiment  Station  during  1905,  1906  and  1907. 
The  1905  bed  was  held  over  for  second-year  fruiting  in  1906  and  the 
yields  are  given  in  the  1906  column  designated  "old  bed.*'  The  vari- 
eties are  arranged  alphabetically  according  to  season  of  ripening 
as  "early,"  "mid-season"  and  "late."  The  sex  of  each  variety  is  desig- 
nated by  "S"  for  staminate  or  perfect  flowers,  and  "P"  for  pistillate 
or  imperfect  flowers.  No  further  explanation  can  be  given  for  un- 
evenness  of  yields  than  what  is  mentioned  under  "climatic  conditions." 

STRAWBERRY  YIELDS  IN  QUARTS  PER  ACRE. 

Variety  Old  Bed  New  Bed 

Early                                 Sex  1905         1906         1906  1907 

qts.          qts.          qts.  qts. 

Abington S  3"3 

August  Luther S  591 

Bountiful   S  4045 

British  Queen  S          816            50         2022 
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Variety 

Early  Sex 

Cameron   S 

Catherine  P 

Qimax S 

Early  Beauty S 

Eariy  Hathaway  S 

Elba  S 

Eleanor   S 

Excelsior   S 

Fairfield  S 

Gen.  Joe  Wheeler S 

Glen  Mary S 

Hall  No.  2 S 

Haverland  P 

Heflin  Early    P 

Hero S 

Hoffman   S 

Johnson S 

Kuropatkin S 

Lady  Thompson S 

Louis  Hubach P 

Mammoth P 

May  King S 

Michel   S 

Oak  Early  S 

Oom  Paul S 

Reliance  S 

Rio S 

Senator  Dunlap S 

Springdale    S 

Stakeley P 

Superior S 

Surprise  S 

Thompson  Early S 

Thompson   Earliest    S 

Thompson  203 S 

Thompson  501   S 

Thompson  502 S 

Wild  Wonder S 

Yalu S 

Mid-season. 

Advance  S 

Armstrong S 

Amout   S 

Auto  S 

Beaver  S 


Old  Bed  New  Bed 

L 

1905 

1906 

1906 

1907 

qts. 

qts. 

qts. 

qts. 

3848 

2030 

816 

3" 

.... 

.... 

.... 

1991 

3168 

1 182 

624 

6658 

4974 

1677 

1446 

1804 

4232 

3366 

"34 

3236 

3440 

1014 

807 

4636 

.... 

.... 

498 

3186 

1446 

2028 

653 

3972 

594 

.... 

1609 

.... 

.... 

.... 

4045 

4739 

2004 

1716 

6036 

.  •  .  • 

... 

.... 

1 120 

3576 

4488 

2616 

1929 

.... 

•  .  •  . 

1836 

5407 

567 

216 

1587 

•  .  .  ■ 

840 

I002 

198 

456 

591 

7969 

3712 

2244 

4387 

3316 

1188 

1224 

6098 

6534 

5643 

1464 

133S 

4528 

1089 

480 

1587 

.... 

.... 

.... 

2551 

2376 

1240 

456 

1338 

.... 

.... 

.... 

2147 

2796 

312 

408 

1338 

715 
1213 

143 1 

1856 

297 

528 

1609 

5568 

1782 

600 

3350 

.... 

.... 

3298 

8922 

2883 

552 

641 1 

3564 

1038 

...» 

3923 

2673 

792 

1369 

3267 

72 

.... 

622 

3625 

1732 

1440 

1462 

4343 

2004 

.... 

2458 

.... 

.... 

.... 

1307 

2462 

594 

I  104 

143  « 
1189 

.... 

.... 

.... 

3267 

.... 

.... 

.... 

3298 

4182 

748 

216 

2053 

.... 

.... 

312 

1182 

170 
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Variety 

Mid-season 


Sex 


Ben  Davis S 

Brunette S 

Bubach P 

Cardinal P 

Challenge S 

Chellie S 

Cobden  Queen P 

E.  H.  Ekey S 

Gandy  x  Clyde  No  i S 

Ham S 

Howard S 

Hummer    S 

Kansas  P 

King  Philip S 

Lovett   S 

Lyon P 

Marie  .' P 

Marsden  Perry S 

McKinley   S 

New  York S 

North  Shore S 

No.  I — 02  S 

Parsons  S 

Ridgeway   S 

Sample P 

Seaford  P 

Somerset  Maid S 

Stella P 

Success    , S 

Sutherland   P 

Tennessee  S 

Togo  Seedling  No.  i S 

Togo  Seedling  No.  2 S 

Togo  Seedling  No.  3 S 

Togo  Seedling  No.  4 S 

Wolverton   S 

Yant  S 

Late. 

Arizona  Everbearing   S 

Aroma S 

Bismark   S 

Boston  Prize P 

Bowman  i  S S 

Bowman  24  D P 

Brandy  wine S 


Old  Bed  New  Bed 

1905 

1906 

1906 

1907 

qts. 

qts. 

qts. 

qts. 

5222 

96 

1376 

.... 

.... 

.... 

3" 

4405 

2268 

696 

902 

.... 

3765 

.... 

.... 

.... 

3173 

2660 

336 

96 

342 

.... 

.... 

.... 

5943 

.... 

.... 

.... 

840 

.... 

.... 

336 

809 

.... 

.... 

1338 

.... 

.... 

.... 

3796 

.... 

.... 

.... 

4324 

5247 

2844 

312 

59" 

.... 

964 

6336 

1584 

396 

i960 

10840 

4248 

1512 

8992 

7932 

5022 

552 

3702 

.... 

1836 

.... 

.... 

.... 

1431 

.... 

.... 

.... 

1396 

.... 

.... 

168 

280 

.... 

.... 

.  408 

3049 

6756 

2178 

1320 

4543 

.... 

.... 

.... 

1244 

4306 

3218 

1008 

5663 

7932 

3712 

.... 

3733 

.... 

.... 

.... 

1053 

5464 

1980 

216 

1929 
3" 

4021 

3620 

588 

2613 

2400 

1254  . 

1904 

5538 

3186 

48 

188 

342 

12498 

1422 

456 

1751 

3316 

490 

336 

693 

4836 

1238 

501 

373 

.... 

.... 

.... 

3732 

.... 

.... 

72 

3920 

1804 

.... 

.... 

.... 

840 

1881 

567 

.... 

2178 

.... 

.... 

1058 

2984 

99 

24 

1120 

5593 

742 

96 

2520 

4233 

1358 

72 

4854 
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Variety 

Late  Sex 

Buster  P 

G)mmonwealth  S 

Crimson  Cluster S 

Dayton   S 

Dixie  Belle P 

Dole P 

Enormous   P 

Gandy S 

Isabella S 

Jessie S 

Joe * S 

Kittie   Rice P 

Klondykc   S 

Latest P 

Leaver S 

Lester  Lovett S 

Major  Stoesscl S 

Mark  Hanna  P 

Meade   S 

Midnight : S 

Krinute  Man P 

Mrs.  M.  Hanna S 

Nettie  P 

New  Globe  S 

New  Home S 

Nick  Ohmer S 

Ninety-Six S 

Olives  Pride S 

Pocomoke    S 

Porto  Rico P 

Pride  of  Cumberland , S 

Salem   S 

Stevens  Late  Champion S 

Tilghman  Favorite P 

Tubbs  S 

Uncle  Jim S 


Old  Bed  New  Bed 

1905 

1906 

1906 

1907 

qts. 

qts. 

qts. 

qts. 

• .  • . 

.... 

.... 

7280 

2846 

408 

96 

1991 

.... 

.... 

7i4 

.... 

.... 

.... 

373 

.... 

.... 

1735 

3564 

1089 

1224 

5009 

3217 

1917 

456 

1804 

160R 

1510 

336 

1866 

1757 

831 

240 

5663 

4504 

312 

192 

T6K0 

38" 

740  • 

96 

1773 

2982 

1326 

728 

1617 

3094 

168 

2738 

2524 

2475 

1368 

3350 

606 

72 

120 

3910 

1683 

504 

3298 

321 

•  •  •  • 

.... 

3" 

3564 

2722 

48 

•964 

.... 

24&8 

2190 

1230 

240 

3329 

38" 

2030 

696 

3982 

1782 

545 

.... 

2240 

•  •  •  • 

.... 

t866 

.... 

.  •  •  • 

.... 

3609 

.... 

.... 

96 

1369. 

4158 

50 

96 

1369. 

4950 

336 

48 

2022- 

1881 

96 

120 

622: 

5556 

1653 

456 

5663 

730 

.... 

•  •  .  • 

1244 

1707 

594 

600 

4169, 

6410 

247 

240 

4418. 

.... 

•  •  .  . 

1804. 

.... 

.... 

528 

45" 

1670 

302 

336 

2302? 

4578 

72 

144 

3609, 

172  MARYLAND  AGRICULTURAL  BXPBRIMBNT  STATION. 

Ten  Best  Yielding  Varieties. 
Quarts  per  acre  in  1905,  1906  and  1907. 


ToiTO  SeedlingNo.  2 

Lyon 

Surprise 

Kuropatkin 

Marie 

Seaf ord 

Parsons 

Louis  Hubach.. 

Salem 

Lovett 


12,498 
10,840 
8,9221 
7,9691 
7,932 
7,9321 
6,766 1 
6,634; 
6,410 
6,836 


Louis  Hubach 

Marie ^ 

Haverland 

Lyon 

Kuropatkin 

Seaf  ord 

Sutherland 

Ey.  Hathaway 

Sample 

Surprise 


Variety. 


6,643; 

6,022 

4,488j! 

4,248!; 

3,712 

3,712 

3,620 

3.366 

3,218 

2,883 


Lyon 

Buster 

Climax 

Surprise 

Lady  Thompson 

Glen  Mary 

Cobden  Queen.. 

Kansas 

Isabella 

Pocomoke 

Sample. 


1907 
Qts. 


8,992 
7.280 
6,658 
6.411 
6,098 
6,036 
6.943 
6,911 
6,663 
6.663 
6,663 


Of  the  ten  best  yielding  varieties  Lyon  has  the  best  average  for 
three  years,  but  the  berries  are  so  small  that  it  is  not  desirable.  The 
same  is  true  of  Kuropatkin  and  Louis  Hubach  although  one  point  in 
favor  of  these  is  that  they  are  early  in  ripening.  Climax  did  well  in 
1907  only.  Buster  is  very  promising,  but  has  had  only  one  year's 
trial.    Togo  Seedling  No.  2  has  yielded  poor  crops  since  1905. 

VARIETIES. 

Th€  descriptions  of  varieties  are  arranged  alphabetically  so  that 
any  one  may  be  easily  found.  The  "S"  following  the  name  of  a  variety 
means  that  the  variety  has  "staminate"  or  '^perfect"  flowers,  and  "P" 
means  that  it  has  "pistillate"  or  "imperfect"  flowers.  The  name  en- 
closed in  parenthesis  indicates  the  source  of  the  plants  of  any  variety  ; 
thus  (W.  F.  Allen)  means  that  Mr.  Allen  furnished  the  plants  and 
(Station  Plot)  means  that  the  plants  were  taken  from  test  plots  at  the 
Experiment  Station  the  previous  year.  The  three  dates  given  under 
blooming  mean  the  time  of  first  bloom,  full  bloom  and  last  bloom,  re- 
spectively. The  two  dates  under  season  are  the  days  of  first  and  last 
pickings  of  fruit. 


Abington,  S. — (W.  F.  Allen).  In  bloom  May  1-10-20;  fair 
stand ;  plants  moderately  large  and  vigorous ;  leaflets  large,  dark ;  little 
disease;  runners  not  plentiful;  flowers  perfect;  trusses  large,  moder- 
ately erect,  many  flowered ;  berry  not  uniform,  slightly  ridged,  round- 
conic,  rough  wedge  shaped,  blunt,  medium  to  above,  dull  crimson, 
slightly  pitted ;  flesh  light  pink ,  firm,  moderately  juicy,  mild  sub-acid, - 
iair;  core  white,  solid;  calyx  large,  separates  easily;  seeds  many,  small. 
Season,  June  4-24;  yield  3,113  quarts  per  acre. 
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Advance,  S. — (W.  F.  Allen).  In  bloom  April  29- June  6-18; 
fair  stand ;  plants  small,  not  vigorous ;  leaflets  small,  light  green ;  very 
little  disease ;  runners  many ;  flowers  perfect,  medium  to  large ;  trusses 
short,  not  erect,  many  flowered;  berry  uniform,  slightly  necked,  long 
conic  to  oblong,  somewhat  flattened  at  tip,  medium  size,  bright  scarlet, 
slightly  pitted;  flesh  light  red,  firm,  juicy,  mild  sub-acid,  flat,  fair; 
core  pink,  not  solid ;  calyx  medium,  separates  easily ;  seeds  many,  large. 
Season,  June  4-24;  yield   1,189  quarts  per  acre. 

Arizona  Everbearing,  S. — (VV.  F.  Allen).  In  bloom.  May  3- 
11-18;  thin  stand;  plants  small,  not  vigorous;  leaflets  medium,  dark; 
little  disease ;  runners  few ;  flowers  perfect,  medium  size ;  trusses  short, 
bending,  many  flowered;  berry  uniform,  round-cordate,  large,  bright 
scarlet,  slightly  pitted ;  flesh  light  pink,  not  firm,  juicy,  mild  sub-acid, 
fair;  core  pink,  solid;  calyx  large,  adherent,  diseased;  seeds  many, 
large.     Season,  June  15-24;  yield  1,804  quarts  per  acre. 

Armstrong,  S. — (W.  F.  Allen).  In  bloom  April  26-May  8-20; 
fair  stand;  plants  large,  vigorous;  leaflets  medium,  dark;  very  little 
disease ;  runners  few ;  flowers  perfect,  large ;  trusses  short,  erect,  many 
flowered;  berry  not  uniform,  round-conic  to  wedge-shaped,  cox- 
combed,  large,  bright  scarlet  to  crimson,  very  slightly  pitted ;  flesh  light 
pink,  firm,  not  juicy,  sweet,  good;  core  pink,  solid;  calyx  large,  ad^ 
herent;  seeds  many,  large.  Season,  June  15-24;  yield  3,267  quarts, 
per  acre. 

Arnouts,  S. — (W.  F.  Allen).  In  bloom  May  2-13-20;  fair  stand; 
plants  medium,  moderately  vigorous ;  leaflets  medium,  dark ;  little  dis- 
ease ;  nmners  not  plentiful ;  flowers  perfect,  medium ;  trusses  short,  not 
erect,  many  flowered ;  berry  not  uniform,  ridged,  round-conic,  flattened,, 
often  double  and  irregular,  very  large,  bright  and  dark  crimson,, 
slightly  pitted;  flesh  red,  firm,  juicy,  sub-acid,  fair;  core  red,  solid;, 
calyx  large,  persistent;  seeds  many,  large.  Season,  June  4-24;  yiel»i 
3,298  quarts  per  acre. 

Aroma,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  May  1-10-20;. 
thin  stand ;  plants  small,  not  vigorous ;  leaflets  large,  dark ;  very  littler 
disease;  runners  plentiful;  flowers  perfect,  large;  trusses  moderately" 
large,  fairly  erect,  many  flowered ;  berry  uniform,  conic,  wedge-shaped,, 
blunt,  medium  to  large,  bright  scarlet,  pitted ;  flesh  light  red,  not  firm,, 
juicy,  mild  sub-acid,  fair ;  core  white,  solid ;  calyx  medium,  adherent ; 
seeds  many,  small.  Season,  June  4-24 ;  yield  840  quarts  per  acre.  A 
good  variety  for  home  use. 

August  Luther,  S. — (W.  F.  Allen).  In  bloom  May  1-6-16;  thin 
stand;  plants  very  small,  not  vigorous;  leaflets  small,  dark;  very  little 
disease;  runners  ver>'  few;  flowers  perfect;  trusses  short,  not  erect, 
many  flowered;  berry  uniform,  slightly  ridged,  conic,  medium  size, 
dull  crimson,  slightly  pitted;  flesh  light  red,  firm,  juicy,  sub-acid  to 
acid,  fair;  core  white,  solid:  calyx  medium,  persistent;  seeds  many, 
large.    Season,  June  4-17;  yield  591  quarts  per  acre. 
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Auto,  S. — (Station  plot).  In  bloom  April  26-May  6-18;  fair 
stand;  plants  large,  vigorous;  leaflets  medium,  dark;  little  disease; 
runners  not  plentiful ;  flowers  perfect,  medium  to  large ;  trusses  short, 
not  erect,  many  flowered;  berry  not  uniform,  somewhat  necked, 
slightly  ridged,  conic,  roundish,  irregular,  flattened,  coxcombed,  me- 
dium to  large,  crimson,  slightly  pitted ;  flesh  light  red,  firm,  juicy,  mild 
sub-acid,  sweet,  good ;  core  pink,  solid ;  calyx  large,  separates  easily ; 
seeds  very  many,  large.    Season,  June  4-20 ;  yield  2,053  quarts  per  acre. 

Beaver,  S. — (Station  plot).  In  bloom  May  3-13-18;  fair  stand; 
plants  moderately  large,  moderately  vigorous;  leaflets  medium,  dark; 
considerable  disease;  runners  plentiful;  flowers  perfect,  small;  trusses 
small,  not  many  flowered;  berry  not  uniform,  slightly  necked,  round- 
conic,  blunt,  medium  size,  light  crimson,  slightly  pitted ;  flesh  light  red, 
moderately  firm,  juicy,  sub-acid,  fair;  core  solid,  light  pink;  calyx  me- 
dium, separates  easily;  seeds  many,  large.  Season,  June  7-24;  yield 
1,182  quarts  per  acre. 

Ben  Davis,  S. — (Station  plot).  In  bloom  April  26-May  6-20; 
fair  stand ;  plants  small,  not  vigorous ;  leaflets  small,  light ;  little  disease ; 
runners  plentiful ;  flowers  perfect,  medium  to  large ;  trusses  short,  not 
erect,  many  flowered;  berry  uniform,  slightly  ridged,  round-conic, 
medium  size,  bright  and  dark  crimson,  slightly  pitted;  flesh  light  red, 
firm,  juicy,  mild  sub-acid,  sweet,  good;  core  pink,  not  soUd;  calyx 
medium,  adherent;  seeds  many,  large.  Season,  June  4-24;  yield  1,376 
quarts  per  acre. 

BiSMARK,  S. — (Station  plot).  In  bloom  May  6-15-24;  rather  poor 
stand;  plants  not  large,  not  vigorous;  leaflets  medium,  dark;  consid- 
erable disease ;  runners  not  plentiful ;  flowers  perfect,  medium  to  large ; 
trusses  short,  not  erect,  many  flowered;  berry  not  uniform,  slightly 
ridged,  roundish,  wedge-shaped,  uneven,  cordate,  medium  to  large, 
dark  scarlet,  slightly  pitted ;  flesh  rich  red,  not  firm,  moderately  juicy ; 
sub-acid,  fair;  core  solid,  pink;  calyx  medium,  adherent;  seeds  many, 
large.    Season,  June  12-24;  yi^W  2,178  quarts  per  acre. 

Boston  Prize,  P. — (J.  G.  Harrison  &  Sons).  In  bloom  May  i- 
TT-18;  fair  stand;  plants  large,  vigorous;  leaflets  medium,  dark;  very 
little  disease;  runners  not  plentiful;  flowers  imperfect,  large;  trusses 
medium  large,  not  erect,  many  flowered;  berry  not  uniform,  slightly 
ridged,  conic,  wedge-shaped,  medium  to  large,  bright  scarlet,  pitted; 
flesh  light  red,  firm,  juicy,  mild  sub-acid,  fair;  core  pink,  solid;  calyx 
medium,  adherent;  seeds  many,  small.  Season,  June  14-24;  yield  1,058 
quarts  per  acre. 

Bountiful,  S. — (J.  E.  Kuhns,  Cliffwood.  N.  J.).  In  bloom  May 
1-10-18;  fair  stand;  plants  large,  vigorous;  leaflets  moderately  large, 
dark;  very  little  disease;  runners  few;  flowers  perfect;  trusses  short, 
not  erect,  many  flowered;  berry  not  uniform,  ridged,  round,  flattened 
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tfp,  coxcombed,  medium  to  very  large,  scarlet  to  light  crimson,  pitted ; 
flesh  light  red,  firm,  not  juicy,  sub-acid  to  acid,  fair ;  core  pink,  solid ; 
calyx  medium,  persistent;  seeds  many,  large.  Season,  June  4-24;  yield 
4,045  quarts  per  acre.  Seedling  of  Glen  Mary  probably  crossed  with 
Clyde. 

Bowman  No.  i,  S. — (Station  plot).  In  bloom  May  2-10-20;  fair 
stand;  plants  large,  vigorous;  leaflets  medium,  dark;  little  disease; 
runners  not  plentiful;  flowers  perfect, Inedium ;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  slightly  necked,  somewhat  ridged, 
roundish,  irregular  conic,  medium  to  large,  bright  and  dark  crimson, 
slightly  pitted;  flesh  red,  not  firm,  juicy,  mild  sub-acid,  sweet,  fair; 
core  red,  solid;  calyx  medium,  adherent;  seeds  many,  large.  Season, 
June  4-24;  yield  1,120  quarts  per  acre. 

Bowman  24  D,  P. — (Station  plot).  In  bloom  May  6-18-22;  ra- 
ther poor  stand ;  plants  not  large,  vigorous ;  leaflets  small,  light ;  very 
.  little  disease ;  runners  not  plentiful ;  flowers  imperfect,  medium ; 
trusses  short,  not  erect,  many  flowered;  berry  uniform,  cordate-conic, 
large,  bright  scarlet,  slightly  pitted;  flesh  light  red,  not  firm,  juicy, 
mild  sub-acid,  good;  core  pink,  solid;  calyx  large,  separates  easily; 
seeds  many,  large.    Season,  June  12-24;  yield  2,520  quarts  per  acre. 

Brandywine,  S. — (Station  plot).  In  bloom  May  i-i4-i2o;  good 
stand;  plants  small,  not  vigorous;  leaflets  medium  large,  light;  very 
little  disease ;  runners  plentiful ;  flowers  perfect ;  trusses  medium  large, 
erect,  many  flowered;  berry  uniform,  slightly  ridged,  round-conic, 
flattened  tip,  large,  bright  dark  scarlet,  slightly  pitted ;  flesh  very  bright 
red,  firm,  not  juicy,  sub-acid  to  acid,  fair;  core  red,  solid;  calyx  large, 
persistent;  seeds  many,  large.  Season,  June  7-24;  yield  4,854  quarts 
per  acre. 

British  Que£n,  S. — (Station  plot).  In  bloom  May  2-13-20; 
good  stand;  plants  large,  moderately  vigorous;  leaflets  small,  dark; 
little  disease ;  runners  plentiful ;  flowers  perfect ;  trusses  not  large  nor 
erect ;  berry  not  uniform,  moderately  ridged,  round-pointed  to  wedge- 
shaped,  very  large,  bright  crimson,  slightly  pitted;  flesh  deep  pink, 
firm,  juicy,  sweet,  good;  core  solid,  pink;  calyx  large,  separates  easily; 
seeds  many,  medium.  Season,  June  4-20 ;  yield  2,020  quarts  per  acre. 
This  IS  a  seedling  of  the  British  Queen  grown  in  England. 

Brunette,  S. — (W.  F.  Allen).  In  bloom  April  24-May  6-16; 
poor  stand;  plants  quite  small,  not  vigorous;  leaflets  small,  dark;  little 
disease;  runners  very  few;  flowers  perfect;  trusses  short,  not  erect, 
many  flowered;  berry  uniform,  slightly  ridged,  conic,  medium  size, 
very  dark  crimson,  slightly  pitted ;  flesh  light  red,  firm,  not  juicy,  sub- 
acid, fair;  core  white,  not  solid;  calyx  medium,  persistent;  seeds 
many,  large.    Season,  June  7-17;  yield  311  quarts  per  acre. 
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BuBACH,  P. — (Station  plot).  In  bloom  May  4-13-20;  very  pooV 
stand;  plants  small,  not  vigorous;  leaflets  medium,  dark;  very  little 
disease;  runners  few;. flowers  imperfect,  medium;  trusses  short,  not 
erect,  many  flowered;  berry  not  uniform,  ridged,  conic,  irregular 
wedge-shaped,  large,  bright  crimson,  slightly  pitted;  flesh  rich,  light 
red,  firm,  juicy,  sub-acid,  fair;  core  pink,  solid;  calyx  medium,  ad- 
herent; seeds  many,  large.  Season,  June  4-20;  yield  902  quarts  per 
acre.  ^ 

Buster,  P. — (W.  F.  Allen).  In  bloom  May  4-15-20;  good  stand; 
plants  small,  not  vigorous;  leaflets  medium,  dark;  very  little  disease; 
runners  plentiful;  flowers  imperfect,  small  to  medium;  trusses  short, 
not  erect,  many  flowered ;  berry  uniform,  round-conic,  large,  dark  scar- 
let and  bright  crimson,  slightly  pitted;  flesh  reddish  pink,  not  firm, 
jtiicy,  mild  sub-acid,  flat;  core  pink,  not  solid;  calyx  medium;  seeds 
many,  large.  Season,  June  7-24;  yield  7,280  quarts  per  acre.  Prob- 
ably good  for  home  markets  on  account  of  attractive  appearance. 

Cameron,  S. — (Station  plot).  In  bloom  April  24-May  4-18; 
poor  stand ;  plants  small,  not  vigorous ;  leaflets  small,  light ;  consider- 
able disease ;  runners  few ;  flowers  perfect,  medium ;  trusses  short,  not 
erect,  many  flowered ;  berry  uniform,  slightly  ridged,  roundish-cordate, 
small,  light  and  dark  scarlet,  very  slightly  pitted ;  flesh  light  pink,  not 
firm,  juicy,  mild  sub-acid,  fair;  core  pink,  solid;  calyx  small,  separ- 
ates easily,  diseased;  seeds  many,  large.  Season,  May  31-June  4; 
yield  311  quarts  per  acre.    Not  worth  further  testing. 

Cardinal^  P.- — (W.  F.  Allen).  In  bloom  May  6-15-20;  fair 
stand;  plants  medium  large,  moderately  vigorous;  leaflets  medium, 
dark;  very  little  disease;  runners  few;  flowers  imperfect,  medium; 
trusses  short,  not  erect,  many  flowered;  berry  uniform,  round-conic, 
large,  attractive  dark  crimson,  slightly  pitted;  flesh  red,  firm,  juicy, 
mild  sub-acid,  fair.;  core  red,  solid;  calyx  large,  separates  easily;  seeds 
many,  large.    Season,  June  17-24;  yield  3,765  quarts  per  acre. 

Catherine,  P. — (W.  F.  Allen).  In  bloom  April  26-May  8-18; 
thin  stand ;  plants  large,  not  vigorous ;  leaflets  small,  light ;  very  little 
disease;  runners  not  plentiful;  flowers  imperfect;  trusses  moderately 
large,  erect,  many  flowered;  berry  not  uniform,  ridged,  conic,  blunt, 
flattened  tip,  medium  size,  bright  scarlet,  pitted;  flesh  pink,  firm,  not 
juicy,  sub-acid  to  acid,  fair;  core  red,  solid;  calyx  medium  to  large, 
persistent;  seeds  many,  large.  Season,  June  4-24;  yield  1,991  quarts 
per  acre. 

Challenge,  S. — (W.  F.  Allen).  In  bloom  May  1-10-20;.  fair 
stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  considerable 
disease;  runners  plentiful;  flowers  perfect;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  ridged,  conic,  wedge  shaped,  flat- 
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tened  tip,  medium  to  large,  bright  scarlet,  pitted ;  flesh  bright  red,  firm, 
not  juicy,  mild  sub-acid,  good;  core  light  pink,  solid;  calyx  medium  to 
.large,  persistent;  seeds  many,  large.  Season,  June  7-24;  yield  3,173 
quarts  per  acre. 

Chellie,  S. — (Station  plot).  In  bloom  May  6-13-20;  very  poor 
stand;  plants  small,  vigorous;  leaflets  small,  dark;  very  little  disease; 
mnners  few;  flowers  perfect,  medium  to  large;  trusses  short,  not 
erect,  many  flowered;  berry  not  uniform,  occasionally  necked,  round- 
conic,  wedge-shaped,  sometimes  flattened,  large,  crimson,  slightly  pit- 
ted; flesh  pink,  not  solid,  juicy,  mild  sub-acid,  fair;  core  pink,  solid; 
calyx  large,  persistent,  diseased;  seeds  many,  large.  Season,  June  14- 
24 ;  yield  342  quarts  per  acre. 

Climax,  S. — (Station  plot).  In  bloom  April  26-May  9-20;  good 
stand;  plants  large,  vigorous;  leaflets  small,  dark;  very  little  disease; 
runners  not  plentiful ;  flowers  perfect ;  trusses  large,  fairly  erect,  many 
flowered;  berry  not  uniform,  ridged,  round-conic,  blunt,  medium  to 
large,  bright  crimson,  rather  deeply  pitted ;  flesh  bright  red,  firm,  juicy, 
sub-acid  to  acid,  fair ;  core  pink,  solid ;  calyx  medium  to  large,  persist- 
ent; seeds  many,  small.  Season,  May  31-June  24;  yield  6,658  quarts 
per  acre. 

CoBDEN  Queen,  P. — (W.  F.  Allen).  In  bloom  May  2-13-20; 
good  stand;  plants  large,  vigorous;  leaflets  medium,  light;  little  dis- 
ease; runners  abundant;  flowers  imperfect,  medium  to  large;  trusses 
medium,  moderately  erect,  many  flowered ;  berry  uniform,  round-conic, 
wedge-shaped,  medium  to  large,  attractive  bright  scarlet,  slightly  pit- 
ted; flesh  light  red,  not  firm,  juicy,  mild  sub-acid,  fair;  core  pink,  solid ; 
calyx  medium,  separates  easily;  seeds  many,  large.  Season,  June  4- 
24;  yield  5,943  quarts  per  acre.  Probably  good  for  home  market; 
very  productive. 

Commonwealth,  S. — (Station  plot).  In  bloom  May  2-14-22; 
fair  stand;  plants  medium  large,  moderately  vigorous;  leaflets  small, 
"dark;  little  disease;  runners  plentiful;  flowers  perfect;  trusses  short, 
not  erect,  many  flowered;  berry  not  uniform,  moderately  ridged,  irregu- 
lar, roundish-conic  to  coxcomb,  large,  dark  crimson,  pitted;  flesh  red, 
firm,  moderately  juicy,  sub-acid,  flat,  fair;  core  solid,  light  red;  calyx 
large,  does  not  separate  easily ;  seeds  many,  large.  Season,  June  4-24 ; 
yield  1,991  quarts  per  acre. 

Crimson  Cluster,  S. — (W.  F.  Allen).  In  bloom  May  6-18-22; 
fair  stand;  plants  large,  vigorous;  leaflets  large,  dark;  little  disease; 
runners  plentiful ;  flowers  perfect,  moderately  large ;  trusses  short,  not 
erect,  many  flowered ;  berry  uniform,  wedge-shaped,  blunt,  medium  to 
large,  bright  scarlet  to  crimson,  slightly  pitted ;  flesh  red,  firm,  juicy, 
sub-acid  to  acid,  sweet,  good;  core  pink,  solid;  calyx  large,  adherent, 
diseased;  seeds  many,  large.  Season,  June  16-24;  yield  715  quarts 
.  per  acre. 
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Dayton,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April  26-May 
6-18;  poor  stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  very 
little  disease;  runners  plentiful;  flowers  perfect,  large;  trusses  shorty 
not  erect,  few  flowered;  berry  nearly  uniform,  sometimes  slightly 
necked,  long  conic,  flattened  tip,  medium  size,  bright  scarlet;  flesh 
pink,  not  firm,  juicy,  mild  sub-acid,  fair;  core  pink,  solid;  calyx  small, 
separates  easily ;  seeds  many,  large.  Season,  June  4-20 ;  yield  373  quarts 
per  acre. 

Dixie  Bell,  P. — (W.  F.  Allen).  In  bloom  May  4-15-20;  poor 
stand ;  plants  small,  not  vigorous ;  leaflets  small,  light ;  very  little  dis- 
ease ;  runners  plentiful ;  flowers  imperfect,  medium ;  trusses  short,  not 
erect,  many  flowered;  berry  not  uniform,  ridged,  irregular  roundish, 
doubled,  large,  bright  and  dark  scarlet,  pitted ;  flesh  light  red,  not  firm^ 
juicy,  sub-acid,  fair;  core  red,  solid,  large  berries  hollow;  calyx  large, 
persistent;  seeds  many,  large.  Season,  June  17-20;  yield  1,735  quarts 
per  acre. 

Dole,  P. — (Station  plot).  In  bloom  April  26-May  8-18;  fair 
stand ;  plants  large,  vigorous ;  leaflets  medium,  dark ;  little  disease ;  run- 
ners plentiful;  flowers  imperfect,  medium;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  wedge-shaped,  cordate,  large, 
bright  scarlet,  pitted;  flesh  pink,  firm,  juicy,  mild  sub-acid,  fair;  core 
pink,  solid ;  calyx  medium,  adherent,  considerably  diseased ;  seeds 
many,  large.  Season,  June  4-24;  yield  5,009  quarts  per  acre.  Es- 
pecially good  for  home  use. 

Early  Beauty,  S. — (Station  plot).  In  bloom  April  24-May  6- 
14 ;  good  stand ;  plants  small,  not  vigorous ;  leaflets  small,  light ;  consid- 
erable disease;  runners  plentiful;  flowers  perfect,  small  to  medium; 
trusses  short,  not  erect,  many  flowered ;  berry  uniform,  round,  cordate, 
small,  rich  crimson,  slightly  pitted;  flesh  dark  red,  not  firm,  juicy, 
pleasant  sub-acid,  good;  core  red,  nearly  solid;  calyx  small,  separates 
easily;  seeds  many,  small.  Season,  June  4-17;  yield  1,804  quarts  per 
acre. 

Early  Hathaway,  S.— (Station  plot).  '  In  bloom  April  24-May 
3-18;  good  stand;  plants  not  large  nor  vigorous;  leaflets  small,  dark; 
little  disease;  runners  not  plentiful;  flowers  perfect;  trusses  short, 
bending,  many  flowered;  berry  uniform,  conic,  medium  size,  bright 
scarlet,  slightly  pitted ;  flesh  pink,  firm,  juicy,  sub-acid  to  acid,  rather 
flat,  fair;  core  pink,  solid;  calyx  medium,  separates  easily.  Season, 
May  31-June  20;  yield  3,236  quarts  per  acre. 

E.  H.  Ekey,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  May  1-10-18; 
fair  stand ;  plants  small,  not  vigorous ;  leaflets  medium,  dark ;  very  little 
disease;  runners  plentiful;  flowers  perfect,  medium  to  large;  trusses 
short,  not  erect,  many  flowered ;  berry  uniform,  slightly  necked,  conic^ 
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oblong,  large,  bright  scarlet,  slightly  pitted ;  flesh  red,  not  firm,  juicy, 
mild  sub-acid,  fair;  core  red,  solid;  calyx  very  large,  separates  easily; 
seeds  many,  large.    Season,  June  4-20;  yield  840  quarts  per  acre. 

Elba,  S. — (Station  plot).  In  bloom  April  20-May  3-18;  good 
stand ;  plants  large  and  vigorous ;  leaflets  medium  to  large,  moderately 
dark;  little  disease;  runners  abundant;  flowers  perfect;  trusses  short, 
many  flowered ;  berry  uniform,  long  conic,  medium  size,  bright  scarlet, 
pitted;  flesh  whitish  pink,  rather  soft,  juicy,  sweet  to  sub-acid,  good; 
core  solid,  pink;  calyx  medium,  does  not  separate  easily;  seeds  not 
many,  large.    Season,  May  31 -June  17;  yield  4,636  quarts  per  acre. 

Eleanor,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April  26-May 
6-18;  poor  stand;  plants  small,  not  vigorous;  leaflets  large,  dark;  no 
disease ;  runners  not  plentiful ;  flowers  perfect,  large ;  trusses  short,  not 
erect,  many  flowered;  berry  uniform,  round-conic,  medium  size;  dull 
crimson,  slightly  pitted ;  flesh  light  red,  firm,  jucy,  mild  sub-acid,  good ; 
core  pink,  solid;  calyx  medium,  persistent;  seeds  many,  large.  Sea- 
son, May  31 -June  17;  yield  498  quarts  per  acre. 

Enormous,  P. — (Station  plot).  In  bloom  April  27-May  8-22; 
rather  poor  stand;  plants  small,  not  vigorous;  leaflets  small,  dark; 
little  disease;  runners  few;  flowers  imperfect,  medium;  trusses  short, 
not  erect,  many  flowered;  berry  uniform,  round-conic,  wedge-shaped, 
large,  bright  dark  crimson,  slightly  pitted;  flesh  light  red,  firm,  juicy, 
sub-acid,  fair;  core  pink,  solid;  calyx  large,  separates  easily;  seeds 
many,  small.    Season,  June  12-24;  yield  1,804  quarts  per  acre. 

Excelsior,  S. — (Station  plot).  In  bloom  April  26-May  6-18; 
fair  stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  little  dis- 
ease; runners  plentiful;  flowers  perfect,  small  to  medium;  trusses 
short,  not  erect,  many  flowered;  berry  .uniform,  roundish,  oval,  small 
to  medium,  rich  crimson,  slightly  pitted ;  flesh  dark  red,  not  firm,  juicy, 
mild  sub-acid,  fair;  core  red,  nearly  solid;  calyx  small,  separates  eas- 
ily; seeds  many,  small.  Season,  May  31-June  17;  yield  653  quarts 
per  acre. 

Fairfield,  S. — (Station  plot).  In  bloom  April  26-May  6-20; 
good  stand ;  plants  not  large,  not  vigorous ;  leaflets  small,  light  green ; 
little  disease;  runners  not  plentiful;  flowers  perfect,  medium;  trusses 
short,  not  erect,  few  flowered;  berry  not  uniform,  necked,  conic,  cor- 
date, oblong,  medium  size,  bright  scarlet,  slightly  pitted ;  flesh  red,  not 
firm,  juicy,  mild  sub-acid,  sweet,  fair ;  core  red,  solid ;  calyx  small,  sep- 
arates easily;  seeds  many,  large.  Season,  May  31-June  20;  yield  1,609 
quarts  per  acre. 

Gandy  x  Clyde,  No.  i,  S. — (Station  plot).  In  bloom  May  1-13- 
18;  poor  stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  very 
little  disease;  runners  few;  flowers  perfect;  trusses  short,  moderately 
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erect,  many  flowered;  berry  uniform,  conic,  round,  blunt,  flattened 
tip,  large,  bright  light  scarlet,  pitted;  flesh  light  pink,  not  firm,  not 
juicy,  mild  sub-acid,  fair;  core  white,  solid;  calyx  medium,  separates 
easily ;  seeds  many,  large.  Season,  June  7-20 ;  yield  809  quarts  per  acre. 

Gen.  Joe  Wheeler,  S. — (W.  F.  Allen).  In  bloom  April  26-May 
8-24;  good  stand;  plants  small,  not  vigorous;  leaflets  medium,  dark; 
very  little  disease;  runners  plentiful;  flowers  perfect,  large;  trusses 
short,  not  erect,  many  flowered ;  berry  uniform,  slightly  necked,  conic, 
pointed,  medium  size,  dark  scarlet,  slightly  pitted;  flesh  light,  not  firm, 
juicy,  sub-acid,  flat,  fair;  core  red,  solid;  calyx  medium,  separate-^ 
easily;  seeds  many,  small.  Season,  May  31-June  20;  yield  4,045  quarts 
per  acre. 

Glen  Mary,  S. — (Station  plot).  In  bloom  April  26-May  6-20; 
fair  stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ;  considerable 
disease ;  runners  very  few ;  flowers  perfect,  medium ;  trusses  short,  not 
erect,  many  flowered;  berry  not  uniform,  slightly  ridged,  roundish, 
irregular  conic,  medium  to  large,  bright  and  dark  scarlet,  deeply  pit- 
ted; flesh  rich  red,  not  firm,  juicy,  mild  sub-acid,  good;  core  red,  solid ; 
calyx  large,  adherent,  diseased ;  se^ds  many,  large.  Season,  June  4- 
24 ;  yield  6,036  quarts  per  acre.     Good  for  home  use. 

Hall  No.  2,  S. — (J.  K.  Hall,  Marion  Station,  Md.).  In  bloom 
April  26-May  6-20;  thin  stand;  plants  small,  not  vigorous;  leaflets 
large,  dark;  little  disease;  runners  plentiful;  flowers  perfect,  large; 
trusses  large,  not  erect,  many  flowered;  berry  uniform,  round-conic, 
medium  size,  dark  crimson,  deeply  pitted;  flesh  pink,  very  firm,  nol 
juicy,  sub-acid,  fair;  core  white,  not  solid;  calyx  medium,  adherent; 
seeds  many,  small.  Season,  May  31-June  17;  yield  1,120  quarts  per 
acre. 

Ham,  S. — (W.  F.  Allen).  In  bloom  May  4-13-20;  good  stand; 
plants  small,  not  vigorous ;  leaflets  medium,  dark ;  considerable  disease ; 
runners  not  plentiful ;  flowers  perfect,  medium ;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  conic,  irregular,  oval,  coxcombed, 
medium  to  large,  very  dark  crimson,  very  slightly  pitted;  flesh,  dark 
red,  not  firm,  not  juicy,  pleasant,  sweet,  good;  core  red,  solid;  calyx 
medium,  adherent ;  seeds  many,  greenish,  prominent,  very  large.  Sea- 
son, June  4-24;  yield  1,338  quarts  per  acre. 

Haverland,  p. — (Station  plot,  Kellogg's  stock).  In  bloom  April 
29-May  6-20;  poor  stand;  plants  small,  not  vigorous;  leaflets  snail, 
dark;  very  little  disease;  runners  not  plentiful;  flowers  imperfect,  me- 
dium ;  trusses  short,  not  erect,  many  flowered ;  berry  uniform,  necked, 
long  conic,  medium  size,  bright  scarlet,  slightly  pitted ;  flesh  bright  red. 
not  firm,  juicy,  flat  sub-acid,  fair ;  core  pink,  solid ;  calyx  medium,  sep- 
arates easily;  seeds  many,  large.  Season,  May  31-24;  yield  1,929 
quarts  per  acre. 
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Heflin  Early,  P. — (W.  F.  Allen).  In  bloom  April  26-May 
4-16;  fair  stand;  plants  small,  not  vigorous;  leaflets  medium,  light 
green;  very  little  disease;  runners  few;  flowers  imperfect,  medium; 
trusses  short,  not  erect,  many  flowered;  berry  not  uniform,  very 
slightly  necked,  somewhat  ridged,  conic,  cordate,  sometimes  flattened, 
medium  to  large,  bright  scarlet,  pitted;  flesh  light  red,  not  firm,  juicy, 
sub-acid,  flat,  fair;  core  pink,  not  solid;  calyx  large,  adherent;  seeds 
many,  large.  Season,  May  31-June  20;  yield  1,836  quarts  per  acre. 

Hero,  S. — (Station  plot).  In  bloom  May  2-1 1-22;  poor  stand; 
plants  not  large,  moderately  vigorous;  leaflets  medium,  dark;  very 
little  disease;  runners  few;  flowers  perfect;  trusses  short,  bending, 
many  flowered ;  berry  uniform,  conic,  tip  flattened,  large,  bright  dark 
scarlet,  very  slightly  pitted;  flesh  bright  red,  moderately  firm,  juicy, 
mild  sub-acid,  fair;  core  red,  soft;  calyx  medium,  separates  fairly  eas- 
ily; seeds  many,  large.  Season,  May  31-June  24;  yield  1,587  quarts 
per  acre.  j 

t 

Hoffman,  S. — (W.  F.  Allen).  In  bloom  April  26-May  6-16; 
poor  stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ;  little  dis- 
ease; runners  few;  flowers  perfect;  trusses  short,  not  erect,  many 
flowered;  berry  uniform,  round-conic,  small  to  medium,  crimson, 
deeply  pitted;  flesh  bright  red,  firm,  not  juicy,  sub-acid  to  acid,  fair; 
core  p'nk,  solid;  calyx  medium,  persistent;  s^eds  many,  large.  Sea- 
son,  Tune  4-17;  yield  840  quarts  per  acre. 

Howard,  S. — (W.  F.  Allen).  In  bloom  May  6-18-22;  fair  stand; 
plants  large,  vigorous;  leaflets  medium,  dark;  considerable  disease; 
runners  plentiful;  flowers  perfect,  large;  trusses  shorty  not  erect,  many 
flowered;  berry  not  uniform,  ridged,  round,  slightly  conical,  some- 
what flattened,  large,  scarlet,  slightly  pitted;  flesh  light  red,  firm,  not 
juicy,  mild  sub-acid,  good ;  core  pink,  solid ;  calyx  large,  separates  eas- 
ily; seeds  many,  large.  Season,  June  10-24;  yield  3,796  quarts  per  acr^, 

Hummer,  S. — (W.  F.  Allen).  In  bloom  May  1-10-18;  good 
stand;  plants  medium  large,  vigorous;  leaflets  medium,  dark;  little 
disease;  runners  not  plentiful;  flowers  perfect,  medium  to  large; 
trusses  short,  not  erect,  many  flowered;  berry  not  uniform,  ridged, 
roundish,  irregular,  pointed,  wedge-shaped,  blunt,  large,  light  bright 
crimson,  slightly  pitted;  flesh  light  red,  firm,  not  juicy,  pleasant  mild 
sub-acid,  good;  core  red,  solid;  calyx  large,  separates  easily;  seeds 
many,  large.    Season,  June  4-20 ;  yield  4,324  quarts  per  acre. 

Isabella,  S. — (Station  plot).  In  bloom  May  4-15-24;  good 
stand;  plants  not  large,  moderately  vigorous;  leaflets  small,  light 
green ;  little  disease ;  runners  abundant ;  flowers  perfect ;  trusses  small, 
not  erect,  many  flowered ;  berry  uniform,  ridged,  wedge-shaped,  large, 
bright   crimson,    slightly  pitted;   flesh   bright    red,    firm,    moderately 
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juicy,  sub-acid  to  acid,  fair ;  core  light  pink,  solid ;  calyx  large,  does  not 
separate  easily;  seeds  very  many,  large.  Season,  May  31-June  24; 
yield  5,663  quarts  per  acre. 

Jerry  Rusk,  S. — (H.  L.  Hutt,  Guelph,  Canada).  In  bloom  May  i- 
10-20;  the  plants  were  received  so  late  in  the  season  that  only  a  very 
poor  stand  was  secured;  plants  small,  not  vigorous;  leaflets  medium, 
dark ;  little  disease ;  runners  very  few ;  flowers  perfect,  medium ;  trusses 
short,  not  erect,  many  flowered;  berry  not  uniform,  round,  wedge- 
shaped,  blunt,  medium  to  large,  crimson,  pitted ;  flesh  pinkish  red,  firm, 
juicy,  sub-acid,  fair;  core  white,  solid;  calyx  medium,  persistent; 
seeds  many,  large;  only  a  few  berries  were  produced. 

Jessie,  S. — (Station  plot).  In  bloom  May  1-10-20;  good  stand; 
plants  small,  fairly  vigorous ;  leaflets  moderately  large,  dark ;  little  dis- 
ease; runners  few;  flowers  perfect;  trusses  large,  erect,  many  flow- 
ered ;  berry  uniform,  round-conic,  blunt,  flattened  tip,  medium  to  large, 
bright  s(?larlet,  pitted;  flesh  bright  dark  red,  not  firm,  not  juicy,  mild 
sub-acid,  flat,  fair;  core  pink,  not  solid;  calyx  medium;  seeds  many, 
large.     Season,  June  7-24;  yield  1,680  quarts  per  acre. 

Joe,  S. — (Station  plot).  In  bloom  May  1-10-24;  good  stand; 
plants  small,  not  vigorous;  leaflets  small,  dark;  little  disease;  runners 
plentiful;  flowers  perfect,  medium  to  large;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  irregular,  round-conic,  flattened, 
medium  to  large,  bright  and  dark  crimson,  slightly  pitted;  flesh  light 
red,  firm,  juicy,  mild  sub-acid,  sweet,  fair;  core  pink,  solid;  calyx 
medium,  separates  easily ;  seeds  many,  large.  Season,  June  4-24 ;  yield 
1,773  quarts  per  acre. 

Johnson.  S. — (Station  plot).  In  bloom  April  26-May  4-16; 
fair  stand,  plants  small,  not  vigorous;  leaflets  small,  dark;  very 
Httle  disease ;  runners  plentiful ;  flowers  perfect,  medium ;  trusses  short, 
not  erect,  many  flowered;  berry  uniform,  necked,  round-conic,  small, 
dull  scarlet,  slightly  pitted;  flesh  red,  not  firm,  not  juicy,  mild  sub- 
acid, sweet,  musky,  fair;  core  pink,  solid;  calyx  medium,  separates 
easily;  seeds  many,  large.  Season,  May  31-June  20;  yield  591  quarts 
per  acre. 

m 

Kansas,  P.— (Station  plot).  In  bloom  May  6-15-18;  good  stand; 
plants  large,  vigorous;  leaflets  medium,  dark;  considerable  disease; 
runners  abundant ;  flowers  imperfect,  medium ;  trusses  short,  not  erect, 
many  flowered;  berry  uniform,  ridged,  round,  wedge-shaped,  blunt, 
large,  bright  scarlet  and  crimson,  slightly  pitted ;  flesh  light  red,  firm, 
juicy,  pleasant  sub-acid,  good;  core  pink,  solid;  calyx  large,  persist- 
ent; seeds  many,  large.  Season,  June  10-24;  yield  5,911  quarts  per  acre. 
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King  Philip^  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April  26- 
May  18-24;  fair  stand;  plants  large,  vigorous;  leaflets  large,  dark; 
•considerable  disease ;  runners  plentiful ;  flowers  perfect ;  trusses  large, 
tiot  erect,  many  flowered;  berry  not  uniform,  roundish,  irregular, 
wedge-shaped,  large,  bright  scarlet,  pitted ;  flesh  pink,  firm,  juicy,  sub- 
acid, sweet,  good;  core  pink,  solid;  cal3rx  large,  diseased,  separates 
easily;  seeds  many,  large.  Season,  June  14-24;  yield  964  quarts  per 
acre. 

KiTTiE  Rice,  P. — (Station  plot).  In  bloom  May  4-15-20;  fair 
stand;  plants  large,  vigorous;  leaflets  medium,  dark;  little  disease; 
runners  plentiful ;  flowers  imperfect,  medium ;  trusses  short,  not  erect, 
many  flowered ;  berry  not  uniform,  round-conic,  flattened,  large,  bright 
•crimson,  slightly  pitted ;  flesh  red,  firm,  juicy,  sub-acid,  fair ;  core  pink, 
solid;  calyx  large,  persistent;  seeds  many,  large.  Season,  June  16-24; 
yield  1,617  quarts  per  acre. 

KuROPATKiN^  S. — (William  Belt  x  T.  W.  Matthews,  Station 
plot).  In  bloom  April  24-May  3-18;  good  stand ;  plants  medium,  mod- 
•erately  vigorous ;  leaflets  medium,  dark ;  little  disease ;  runners  abund- 
ant; flowers  perfect;  trusses  short,  erect,  many  flowered;  berry  uni- 
form, very  slightly  ridged,  round-conic,  tip  slightly  flattened,  below 
medium,  bright  scarlet  to  light  crimson,  slightly  pitted ;  flesh  red,  mod- 
erately firm,  moderately  juicy,  sub-acid  to  sweet,  fair;  core  not  solid; 
•calyx  medum,  does  not  separate  easily;  seeds  very  many,  small.  Sea- 
son, May  31-June  17;  yield  4,387  quarts  per  acre. 

Lady  Thompson^ -S. — (Station  plot).  In  bloom  May  1-14-22; 
fair  stand ;  plants  large,  vigorous ;  leaflets  large,  moderately  dark ;  little 
•disease;  runners  plentiful;  flowers  perfect;  trusses  large,  erect,  many 
flowered.;  berry  uniform,  conic,  flattened  tip,  medium  size,  bright  scar- 
let, pitted;  flesh  light  red,  firm,  juicy,  sub-acid  to  acid,  fair;  core  white, 
solid;  calyx  medium,  fairly  persistent;  seeds  many,  large.  Season, 
May  31-June  24;  yield  6,098  quarts  per  acre. 

Latest,  P. — (Station  plot).  In  bloom  May  4-10-20;  fair  stand; 
plants  not  large,  not  vigorous;  leaflets  medium,  dark;  little  disease; 
runners  very  few ;  flowers  imperfect,  medium  size ;  trusses  short,  erect, 
many  flowered;  berry  uniform,  slightly  ridged,  conic,  wedge-shaped, 
flattened,  medium  to  large,  scarlet,  pitted;  flesh  light  pink,  not  firm, 
juicy,  pleasant  mild  sub-acid,  sweet,  good;  core  white,  solid;  calyx 
large,  adherent;  seeds  many,  large.  Season,  June  12-24;  yield  3,350 
quarts  per  acre. 

Leaver,  S. — (Station  plot).  In  bloom  May  4-15-20;  fair  stand; 
plants  small,  not  vigorous;  leaflets  medium,  dark;  considerable  disease: 
runners  few;  flowers  perfect,   small  to  medium;  trusses  short,   not 
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€rect,  many  flowered;  berry  uniform,  roundish,  restricted  point,  me- 
dium to  large,  dull  crimson,  slightly  pitted;  flesh  light  red,  not  firm,. 
juicy,  pleasant  mild  sub-acid,  good;  core  pink,  not  solid;  calyx  me- 
dium, separates  easily,  diseased;  seeds  many,  large.  Season,  June  17- 
24 ;  yield  809  quarts  per  acre. 

Louis  HuBACH^  P. — (Station  plot).  In  bloom  April  26-May  4- 
16;  rather  poor  stand;  plants  small,  not  vigorous;  leaflets  small,  dark; 
little  disease;  runners  plentiful;  flowers  imperfect,  small  to  medium; 
trusses  short,  erect,  many  flowered ;  berry  uniform,  round,  conic,  small, 
dull  crimson,  slightly  pitted;  flesh  red,  firm,  juicy,  sub-acid  to  acid, 
fair ;  core  red,  solid ;  calyx  medium,  adherent ;  seeds  many,  large.  Sea-^ 
son,  May  31 -June  20;  yield  1,338  quarts  per  acre. 

Ljovett,  S. — (Station  plot,  Kellogg's  stock).  In  bloom  May  4-15- 
20;  thin  stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  little 
disease;  nmners  not  plentiful;  flowers  perfect,  large;  trusses  short,  not 
erect,  many  flowered ;  berry  not  uniform,  slightly  ridged,  round-conic,, 
wedge-shaped,  medium  to  large,  dark  crimson,  slightly  pitted;  flesh  a 
good  red,  firm,  juicy,  acid,  flat,  fair;  core  red,  solid;  calyx  large,  per- 
sistent; seeds  many,  large.  Season,  June  4-24;  yield  1,960  quarts  per 
acre. 

Lyon,  P. — (Station  plot).  In  bloom  May  2-13-20;  good  stand; 
plants  small,  not  vigorous;  leaflets  small,  dark;  little  disease;  runners 
pkntiful;  flowers  imperfect,  medium;  trusses  short,  not  erect,  many 
flowered;  berry  not  uniform,  round-conic,  wedge-shaped,  medium, 
very  attractive,  light  and  dark  crimson,  slightly  pitted ;  flesh  bright  red, 
firm,  juicy,  mild  sub-acid,  flat;  core  red,  solid;  calyx  medium,  separ- 
ates easily;  seeds  many,  large.  Season,  May  31-June  24;  yield  8,992 
quarts  per  acre.    Very  productive,  but  berries  are  not  large. 

Major  Stoessel,  S. — (Seedling  of  Gandy  x  Oyde,  Station  plot). 
In  bloom  May  4-13-20;  rather  poor  stand;  plants  small,  not  vig- 
orous ;  leaflets  medium,  dark ;  little  disease ;  runners  few ;  flowers  per- 
fect, medium ;  trusses  short,  not  erect,  many  flowered ;  berry  uniform, 
round,  blunt,  very  large,  bright  crimson,  slightly  pitted;  flesh  lig^ht 
bright  red,  firm,  not  juicy,  pleasant  sub-acid,  fair;  core  red,  solid; 
calyx  medium,  persistent;  seeds  many,  large.  Season,  June  14-20; 
yield  311  quarts  per  acre. 

Mammoth,  P. — (Station  plot).  In  bloom  May  4-13-16;  fair 
stand  (hills) ;  plants  large,  vigorous ;  leaflets  medium,  dark;  very  little 
disease;  nmners  few;  flowers  imperfect,  medium;  trusses  short,  not 
erect,  many  flowered;  berry  not  uniform,  slightly  ridged,  irregular, 
roundish,  coxcombed,  very  large,  attractive  bright  and  dark  crimson*. 
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slightly  pitted;  flesh  light  red,  not  firm,  juicy,  mild  sub-acid,  fair;  core 
red,  solid;  calyx  large,  persistent;  seeds  many,  large.  Season,  June 
14-24;  yield  1.587  quarts  per  acre.    Especially  good  for  local  trade. 

Mammoth  Cluster,  S. — (H.  L.  Hutt).  In  bloom  May  1-10-20; 
Tcry  few  plants,  received  very  late  in  season ;  plants  small,  not  vigor- 
ous; leaflets  smsill,  dark;  little  disease;  runners  few;  trusses  short,  not 
erect,  many  flowered;  berry  not  uniform,  roundish,  oblong,  medium 
size,  very  dark  crimson,  slightly  pitted ;  flesh  dark  red,  not  firm,  juicy, 
very  mild  sub-acid,  fair ;  core  red,  solid ;  calyx  small,  separates  easily, 
badly  diseased;  seeds  many,  small;  very  few  berries  produced.  Sea- 
son, June  10-20. 

Marie,  P. — (Station  plot).  In  bloom  May  4-15-22;  fair  stand; 
plants  small,  not  vigorous ;  leaflets  small,  dark ;  little  disease ;  runners 
few;  flowers  imperfect,  medium;  trusses  short,  not  erect,  many  flow- 
ered; berry  not  uniform,  slightly  ridged,  round,  irregular,  cordate,  me- 
dium to  large,  dull  dark  scarlet,  slightly  pitted;  flesh  red,  not  firm, 
juicy,  mild  sub-acid,  fair;  core  red,  solid;  calyx  large,  persistent;  seeds 
many,  small.     Season,  June  4-24;  yield  3,702  quarts  per  acre. 

Mark  Hanna,  P. — (Station  plot).  In  bloom  May  6-18-22;  poor 
stand ;  plants  large,  not  vigorous ;  leaflets  small,  dark ;  very  little  dis- 
ease ;  runners  none  or  few ;  flowers  imperfect,  medium ;  trusses  short, 
not  erect,  many  flowered;  berry  uniform,  slightly  ridged,  uneven 
conic  to  wedge-shaped,  medium  to  large,  light  and  dark  crimson, 
slightly  pitted;  flesh  rich  red,  not  firm,  juicy,  acid  to  sub-acid,  fair; 
core  pink,  solid;  calyx  large,  adherent;  seeds  many,  small.  Season, 
June  14-20;  yield  964  quarts  per  acre. 

Marsden  Perry,  S. — (W.  F.  Allen).  In  bloom  April  26-May  7- 
20 ;  fair  stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ;  consid- 
-erable  disease ;  runners  few ;  flowers  perfect ;  trusses  short,  erect,  many 
flowered ;  berry  uniform,  conic,  flattened  tip,  medium  size,  dull  crimson, 
pitted ;  flesh  light  red,  not  firm,  not  juicy,  sub-acid,  fair ;  core  pink,  not 
solid;  calyx  medium,  separates  easily;  seeds  many,  large.  Season,  June 
7-17;  yield  1,836  quarts  per  acre. 

May  King,  S. — (W.  F.  Allen).  In  bloom  May  1-13-20;  fair 
stand;  plants  large,  vigorous;  leaflets  medium,  dark;  very  little  dis- 
ease; runners  plentiful;  flowers  perfect;  trusses  short,  erect,  many 
flowered ;  berry  uniform,  round-conic,  medium  size,  bright  scarlet,  pit- 
ted ;  flesh  light  red,  firm,  juicy,  sub-acid  to  acid,  fair ;  core  white,  solid ; 
•calyx  medium,  persistent ;  seeds  many,  large.  Season,  June  4-20 ;  yield 
2,551  quarts  per  acre. 

McKiNLEY,  S.-7-(J.  G.  Harrison  &  Sons).  In  bloom  April  26- 
May  6-18;  fair  stand;  plants  large,  vigorous;  leaflets  large,  dark; 
•considerable  disease;  runners  few;  flowers  perfect;  trusses  short,  not 
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erect,  many  flowered ;  berry  not  uniform,  slightly  ridged,  round-conic,, 
flattened  tips,  medium  to  large,  bright  scarlet  to  crimson,  slightly  pit- 
ted; flesh  white,  firm,  not  juicy,  mild  sub-acid,  fair;  core  pink,  not 
solid;  calyx  medium,  adherent;  seeds  many,  large.  Season,  June  7- 
20;  yield  1,431  quarts  per  acre. 

Meade,  S. — (W.  F.  Allen).  In  bloom  April  27-May  8-18;  fair 
stand;  plants  large,  vigorous;  leaflets  medium,  dark;  very  little  disease; 
runners  plentiful;  flowers  perfect,  medium;  trusses  short,  not  erect,, 
many  flowered ;  berry  uniform,  roundish,  blunt,  large,  attractive  scar- 
let, slightly  pitted ;  flesh  light  red,  firm,  juicy,  pleasant  mild  sub-acid,, 
good ;  core  red,  solid ;  calyx  large,  separates  easily ;  seeds  many,  large. 
Season,  June  15-24;  yield  2,488  quarts  per  acre. 

Michel,  S. — (Station  plot).  In  bloom  April  24-May  4-14; 
good  stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  much 
disease ;  runners  plentiful ;  flowers  perfect,  medium ;  trusses  short,  not 
erect,  many  flowered;  berry  uniform,  necked,  round-pointed,  small, 
bright  scarlet,  slightly  pitted;  flesh  light  pink,  not  firm,  juicy,  mild 
sub-acid,  sweet,  good;  core  pink,  solid;  calyx  medium,  separates  eas- 
ily; seeds  many,  large.  Season,  May  31-June  17;  yield  1,338  quarts 
per  acre. 

Midnight,  S. — (Station  plot).  In  bloom  May  1-15-26;  good 
stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  considerable 
disease ;  runners  plentiful ;  flowers  perfect,  medium ;  trusses  short,  not 
many  flowered ;  berry  not  uniform,  conic,  flattened,  coxcombed,  large, 
bright  light  crimson,  slightly  pitted;  flesh  white,  pleasant  sub-acid^ 
sweet,  good ;  core  white,  solid ;  calyx  medium,  persistent,  seeds  many, 
large.    Season,  June  12-24;  yi^Id  3,329  quarts  per  acre. 

Minute  Man,  P. — (Station  plot).  In  bloom  May  2-13-18;  good 
stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  little  disease; 
runners  not  plentiful;  flowers  imperfect,  medium;  trusses  short,  not 
erect,  many  flowered;  berry  not  uniform,  roundish,  slightly  conic, 
flattened  tip,  large,  attractive  bright  dark  scarlet,  slightly  pitted; 
flesh  light  red,  not  firm,  not  juicy,  mild  sub-acid,  fair;  core  red,  solid; 
calyx  large,  persistent;  seeds  many,  large.  Season,  June  10-24;  yield" 
3,982  quarts  per  acre.  One  of  the  most  attractive  and  extra  good 
for  home  market. 

Mrs.  Mark  Hanna,  S. — (Station  plot).  In  bloom  May  2-1 1-20; 
fair  stand ;  plants  large,  vigorous ;  leaflets  medium,  dark ;  little  disease ; 
runners  plentiful;  flowers  perfect,  medium  to  large;  trusses  large,  not 
erect,  many  flowered;  berry  uniform,  slightly  ridged,  short  conic, 
medium  to  large,  bright  crimson,  slightly  pittsed ;  flesh  light  red,  firm, 
juicy,  insipid,  sub-acid,  fair;  core  pink,  solid;  calyx  medium,  sepa- 
rates easily,  diseased;  seeds  many,  large.  Season,  June  .12-24;  yietdl 
2,240  quarts  per  acre. 
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New  Globe,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April  27- 
May  8-16;  fairly  good  stand;  plants  large,  vigorous;  leaflets  medium, 
■dark ;  considerable  disease ;  runners  plentiful ;  flowers  perfect,  medium ; 
trusses  large,  moderately  erect,  many  flowered;  berry  not  uniform, 
x:onic,  roundish,  irregular,  large,  dark  scarlet  and  bright  crimson, 
slightly  pitted;  flesh  light  red,  not  firm,  juicy,  mild  sub-acid,  fair;  core 
pink,  solid ;  calyx  medium  to  large,  separates  easily ;  seeds  many,  large. 
Season,  June  8-24 ;  yield  3,609  quarts  per  acre. 

New  Home,  S. — (Station  plot).  In  bloom  May  8-18-26;  fair 
stand;  plants  small,  moderately  vigorous;  leaflets  small,  light  green; 
little  disease;  runners  few;  flowers  perfect;  trusses  short,  not  erect, 
many  flowered ;  berry  not  uniform,  somewhat  ridged,  round-conic,  flat- 
tened, often  blunt,  very  large,  crimson,  slightly  pitted ;  flesh  red,  firm, 
juicy,  sub-acid,  fair;  core  pink,  solid;  calyx  large,  separates  easily; 
seeds  many,  large.    Season,  June  16-24;  yield  1,3^  quarts  per  acre. 

New  York,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April  29- 
May  6-16;  fair  stand;  plants  large,  vigorous;  leaflets  large,  dark;  very 
little  disease;  runners  not  plentiful;  flowers  perfect,  large;  tnisses 
short,  not  erect,  many  flowered;  berry  not  unifonn,  slightly  ridged, 
conic,  flattened  tip,  coxcombed,  medium  to  large,  bright  and  dark  scar- 
let, pitted;  flesh  pink,  firm,  not  juicy,  mild  sub-acid,  good;  core  pink, 
not  solid;  calyx  large,  adherent;  seeds  many,  large.  Season,  June  4- 
17 :  yield  1,369  quarts  per  acre. 

Nick  Ohmer,  S. — (Station  plot).  In  bloom  May  1-13-22;  fair 
stand;  plant  large,  vigorous;  leaflets  medium,  dark;  little  disease; 
runners  few;  flowers  perfect,  medium  to  large;  trusses  large,  erect, 
many  flowered;  berry  uniform,  slightly  ridged,  round-conic,  pointed, 
medium  to  large,  attractive  bright  crimson,  slightly  pitted;  flesh  light 
red,  firm,  juicy,  pleasant  mild  sub-acid,  nearly  sweet,  good;  core 
white,  solid ;  calyx  very  large,  persistent ;  seeds  very  many,  large.  Sea- 
son, June  12-24;  yield  1,866  quarts  per  acre. 

Ninety-Six,  S. — (Station  plot).  In  bloom  May  3-15-24;  poor 
stand  (hills);  plants  large,  vigorous;  leaflets  medium  large,  dark; 
very  little  disease;  runners  few;  flowers  perfect;  trusses  short,  not 
erect,  many  flowered ;  berry  not  uniform,  conic,  wedge-shaped  to  cox- 
combed, very  irregular,  large,  dark  crimson,  pitted;  flesh  red,  moder- 
ately firm,  juicy,  mild  sub-acid,  flat,  fair ;  core  solid,  light  pink ;  calyx 
medium,  does  not  separate  easily ;  seeds  many,  large.  Season,  June  7- 
24 ;  yield  2,022  quarts  per  acre. 

Oak  Early,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April  27- 
May  8-16;  good  stand;  plants  small,  not  vigorous;  leaflets  small,  dark; 
little  disease;  runners  plentiful;  flowers  perfect,  medium;  trusses 
short,  not  erect,  many  flowered;  berry  uniform,  necked,  round-conic, 


188  KLVRYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

medium  size,  bright  crimson,  slightly  pitted;  flesh  red,  not  firm,  juicy^ 
mild  sub-acid,  sweet,  fair;  core  red,  solid;  calyx  small,  separates 
easily;  seeds  many,  large.  Season,  May  31-June  17;  yield  2,147  quarts 
per  acre. 

Olives  Pride^  S.— (Station  plot).  In  bloom  May  2-13-22;  fair 
stand ;  plants  small,  not  vigorous ;  leaflets  small,  light ;  very  little  dis- 
ease; runners  few;  flowers  perfect,  small  to  medium;  trusses  short, 
not  erect,  many  flowered;  berry  not  uniform,  slightly  ridged,  conic, 
wedge-shaped,  flattened,  medium  size,  bright  dark  scarlet,  slightly 
pitted;  flesh  bright  red,  firm,  juicy,  sub-acid,  nearly  sweet,  fair;  core 
pink,  solid ;  calyx  large,  separates  moderately  easily ;  seeds  many, 
small.    Season,  June  12-17;  y^^'d  622  quarts  per  acre. 

OoM  Paul,  S.— (Station  plot).  In  bloom  May  1-23-20;  good 
stand;  plants  large,  vigorous;  leaflets  medium,  dark;  little  disease; 
ninners  not  plentiful ;  flowers  perfect,  medium  to  large ;  trusses  large, 
bending,  many  flowered;  berry  not  uniform,  slightly  ridged,  cordate, 
irregularly  flattened,  coxcombed,  very  large,  bright  and  dark  crimson ; 
slightly  pitted;  flesh  light  red,  firm,  not  juicy,  mild  sub-acid,  sweet, 
good ;  core  red,  solid ;  calyx  large,  adherent ;  seeds  many,  large.  Sea- 
son, June  4-24;  yield  1,338  quarts  per  acre. 

Parsons,  S. — (Station  plot).  In  bloom  May  4-1 1-24;  good 
stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ;  little  disease ; 
runners  plentiful;  flowers  perfect,  medium  to  large;  trusses 
short,  bending,  many  flowered;  berry  not  uniform,  broad  conic, 
slightly  ridged,  wedge-shaped,  medium  to  large,  bright  scarlet,  slightly 
pitted;  flesh  light  red,  firm,  juicy,  mild  sub-acid,  fair;  core  pink,  solid; 
calyx  medium,  separates  easily ;  seeds  many,  large.  Season,  June  14- 
24;  yield  4,543  quarts  per  acre. 

PocoMOKE,  S. — (Station  plot).  In  bloom  May  4-18-26;  good 
stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ;  very  little  dis- 
ease ;  runners  plentiful ;  flowers  perfect ;  trusses  short,  not  erect,  many 
flowered;  berry  uniform,  slightly  ridged,  round,  blunt,  flattened  tip, 
large,  bright  and  dark  crimson,  slightly  pitted ;  flesh  bright  red,  firm ; 
juicy,  mild  sub-acid,  fair;  core  pink,  not  solid;  calyx  medium,  separ- 
ates easily;  seeds  many,  small.  Season,  June  4-24;  yield  5,663  quarts 
per  acre. 

.  Porto  Rico,  S. — (Station  plot).  In  bloom  April  26-May  4-16; 
poor  stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ;  little  dis- 
ease; nmners  few;  flowers  perfect;  trusses  moderately  large,  erect, 
many  flowered;  berry  uniform,  ridged,  conic,  blunt,  flattened,  medium 
to  large,  bright  crimson,  pitted;  flesh  pink,  not  firm,  not  juicy,  mild 
sub-acid,  fair;  core  white,  solid;  calyx  medium,  adherent;  seeds  many^ 
large.     Season,  June  7-24;  yield  1,244  quarts  per  acre. 
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Pride  of  Cumberland^  S. — (Station  plot).  In  bloom  May  3-15- 
:26 ;  good  stand ;  plants  large,  vigorous ;  leaflets  small,  dark ;  little  dis- 
•ease;  runners  plentiful;  flowers  perfect;  trusses  moderately  large, 
erect,  many  flowered;  berry  uniform,  round-conic,  blunt,  medium  to 
large,  bright  scarlet,  slightly  pitted;  flesh  pink,  firm,  juicy,  sub-acid, 
good ;  core  pink,  solid ;  calyx  medium  to  large,  separates  easily ;  seeds 
many,  large.    Season,  June  4-24;  yield,  4,169  quarts  per  acre. 

Reliance,  S. — (W.  F.  Allen).  In  bloom  April  26-May  6-18; 
rather  poor  stand;  plants  small,  not  vigorous;  leaflets  small,  dark; 
little  disease;  runners  very  few;  flowers  perfect;  trusses  small,  erect, 
many  flowered ;  berry  not  uniform,  round-conic,  blunt,  flattened  tip, 
medium  size,  bright  scarlet,  rather  deeply  pitted ;  flesh  bright  red,  not 
firm,  not  juicy,  sub-acid  to  acid,  fair;  core  pink,  not  solid;  calyx  me- 
dium, persistent;  seeds  many,  large.  Season,  June  4-20;  yield  715 
quarts  per  acre. 

Repeater,  S. — (H.  L.  Hutt,  Guelph,  Canada).  In  bloom  May 
3-13-20;  received  very  late  in  the  season,  and  the  stand  was  very 
poor ;  plants  small,  not  vigorous ;  leaflets  medium,  dark ;  very  little  dis- 
ease; runners  few;  flowers  perfect,  medium;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  conic,  flattened,  rough,  medium 
size,  bright  crimson,  pitted ;  flesh  red,  not  firm,  juicy,  sub-acid  to  acid, 
fair;  core  pink,  solid;  calyx  medium,  adherent;  seeds  many,  small; 
only  a  few  fruits  produced. 

RiDGEWAY,  S. — (W.  F.  Allen).  In  bloom  May  3-13-24;  poor 
stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ;  very  little  dis- 
ease; runners  few;  flowers  perfect,  medium  to  large;  trusses  very 
short,  not  erect,  many  flowered ;  berry  uniform,  slightly  ridged,  round- 
conic,  blunt,  medium  size,  bright  crimson,  slightly  pitted;  flesh  light 
red,  firm,  juicy,  mild  pleasant  sub-acid,  good ;  core  pink,  solid ;  calyx 
medium  to  large,  adherent,  dry ;  seeds  many,  large.  Season,  June  14- 
24;  yield  1,244  quarts  per  acre. 

Rjo,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April  24-May  4-18; 
poor  stand ;  plants  small,  not  vigorous ;  leaflets  medium,  dark ;  very  little 
disease;  runners  abundant;  flowers  perfect,  large;  trusses  short,  not 
erect,  many  flowered ;  berry  uniform,  slightly  necked  and  ridged,  conic, 
medium  size,  dull  crimson,  slightly  pitted;  flesh  pink,  firm,  juicy,  sub- 
acid, sweet,  good;  core, white,  solid;  calyx  medium,  separates  easily; 
seeds  many,  small.  Season,  May  31-June  17;  yield  1,213  quarts  per 
acre. 

Rough  Rider,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  May  4- 
1 1-16 ;  very  poor  stand ;  plants  small,  not  vigorous ;  leaflets  small,  dark ; 
little  disease;  runners  few;  flowers  perfect,  medium;  trusses  short, 
not  erect,  many  flowered;  berry  not  uniform,  conic,  round,  flattened 
end,  medium  to  large,  scarlet  and  dark  crimson,  slightly  pitted;  flesh 
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dark  red,  not  firm,  juicy,  mild  sub-acid,  fair;  core  pink,  solid;  calyx 
small,  adherent;  seeds  many,  small.  Season,  June  16-20;  yield  155 
quarts  per  acre. 

Salem,  S. — (Station  plot).  In  bloom  May  4-1 1-22;  good  stand; 
plants  small,  not  vigorous;  leaflets  small,  light;  considerable  disease; 
runners  plentiful ;  flowers  perfect,  medium ;  trusses  short,  erect,  many 
flowered;  berry  not  uniform,  ridged,  roundish,  wedge-shaped,  blunt, 
medium  to  large,  dull  crimson,  slightly  pitted ;  flesh  red,  firm,  moder- 
ately fine,  juicy,  sub-acid  to  acid,  flat,  fair ;  core  red,  solid ;  calyx  large, 
adherent ;  seeds  many,  small.  Season,  June  4-24 ;  yield  4,418  quarts 
per 'acre. 

Sample,  P. — (Station  plot).  In  bloom  May  4-18-24;  good  stand ; 
plants  large,  vigorous;  leaflets  medium,  dark;  considerable  disease; 
nmners  plentiful;  flowers  imperfect,  medium;  trusses  short,  bending, 
many  flowered;  berry  not  uniform,  slightly  ridged,  round-conic,  flat- 
tened, large,  bright  crimson,  slightly  pitted;  flesh  rich  red,  not  firm^ 
juicy,  mild  sub-acid,  good;  core  pink,  solid;  calyx  large,  adherent,  dis- 
eased ;  seeds  many,  large.  Season,  June  10-24 ;  yield  5,663  quarts  per 
acre.    Good  for  home  use. 

Seaford,  p. — (Station  plot).  In  bloom  May  4-10-22;  fair  stand; 
plants  not  large,  not  vigorous;  leaflets  medium,  light  green;  very  little 
disease ;  runners  plentiful ;  flowers  imperfect,  large ;  trusses  large,  not 
erect,  many  flowered;  berry  not  uniform,  slightly  necked  and  ridged» 
conic,  wedge-shaped,  blunt,  flattened  tip,  medium  to  large,  bright  crim- 
son, pitted;  flesh  dark  red,  not  firm,  juicy,  sub-acid,  flat,  fair;  core 
pink,  solid ;  calyx  medium  to  large,  persistent ;  seeds  many,  large.  Sea- 
son, June  4-24 ;  yield  3,733  quarts  per  acre. 

Senator  Dunlap,  S. — (J.  G.  Harrison  &  Sons).  In  bloom  April 
26-May  4-22;  fair  stand;  plants  small,  not  vigorous;  leaflets  small, 
dark;  very  little  disease;  runners  few;  flowers  perfect,  large;  trusses 
short,  not  erect,  many  flowered ;  berry  uniform,  necked,  slightly  ridged, 
conic,  oblong,  medium  size,  dark  crimson,  pitted;  flesh  red,  not  firm, 
not  juicy,  sub-acid,  flat,  fair;  core  pink,  not  solid;  calyx  medium,  sep- 
arates easily;  seeds  many,  large.  Season,  May  31-June  20;  yield  1,431 
quarts  per  acre. 

Somerset  Maid,  S. — (W.  F.  Allen).  In  bloom  April  24-May 
6-18;  thin  stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  very 
little  disease;  runners  not  plentiful;  flowers  perfect,  large;  trusses 
short,  bending,  many  flowered;  berry  not  uniform,  slightly  ridged, 
conic,  irregular,  large,  bright  crimson,  very  slightly  pitted;  flesh  light 
red,  not  firm,  juicy,  mild  sub-acid,  fair;  core  red,  not  solid;  calyx  large, 
separates  easily;  seeds  many,  large.  Season,  June  4-17;  yield  1,058 
quarts  per  acre. 
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Springdale,  S. — (Station  plot).  In  bloom  April  29-May  6-22; 
good  stand ;  plants  small,  not  vigorous ;  leaflets  medium,  dark ;  little  dis- 
ease; runners  few;  flowers  perfect,  small  to  medium;  trusses  large, 
erect,  many  flowered;  berry  uniform,  irregular,  roundish,  flattened, 
medium  to  large,  light  crimson,  slightly  pitted ;  flesh  light  red,  not  firm, 
juicy,  lively  pleasant  mild  sub-acid,  good;  core  red,  solid;  calyx  large, 
separates  easily;  seeds  many,  small.  Season,  May  31-June  20;  yield 
1,609  quarts  per  acre. 

Stakeley^  p. — (Station  plot).  In  bloom  May  2-13-20;  fair 
stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  little  disease; 
runners  plentiful;  flowers  imperfect,  medium;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  slightly  ridged,  conic,  wedge- 
shaped,  restricted  point,  small  to  large,  dull  crimson,  slightly  pitted; 
flesh  rich  red,  firm,  juicy,  flat,  fair;  core  pink,  solid;  calyx  large,  sepa- 
rates easily;  seeds  many,  small.  Season,  May  31-June  24;  yield  6,411 
quarts  per  acre. 

Stella,  P. — (Station  plot).  In  bloom  May  6-15-20;  fair  stand; 
plants  small,  not  vigorous;  leaflets  medium,  dark;  very  little  disease; 
runners  plentiful ;  flowers  imperfect,  medium ;  trusses  short,  not  erect, 
many  flowered;  berry  not  uniform,  slightly  ridged,  roundish,  irregu- 
larly flattened,  medium  to  large,  crimson,  slightly  pitted;  flesh  light 
red,  firm,  juicy,  mild  sub-acid,  fair ;  core  pink,  solid ;  calyx  large,  per- 
sistent; seeds  many,  small.  Season,  June  17-24;  yield  1,929  quarts  per 
acre. 

Stevens  Late  Champion,  S. — (W.  F.  Allen).  In  bloom  May 
4-15-26;  fair  stand;  plants  small,  not  vigorous;  leaflets  medium,  light 
green ;  little  disease ;  runners  plentiful ;  flowers  perfect,  large ;  trusses 
short,  not  erect,  many  flowered;  berry  not  uniform,  hard  nosed, 
ridged,  thick  irregular  wedge-shaped,  coxcombed,  large,  bright  scar- 
let, slightly  pitted;  flesh  light  pink,  not  firm,  juicy,  pleasant  sub-acid, 
fair;  core  white,  solid;  calyx  large,  persistent;  seeds  many,  large. 
Season,  June  14-24;  yield  1,804  quarts  per  acre. 

Success,  S. — (H.  L.  Hutt,  Guelph,  Canada).  In  bloom  May  4- 
ia-20;  poor  stand;  plants  large,  vigorous;  leaflets  large,  dark;  very 
little  disease;  runners  plentiful;  flowers  perfect,  large;  trusses  very 
short,  not  erect,  many,  flowered ;  berry  uniform,  round-conic,  medium 
to  large,  dull  scarlet,  moderately  pitted;  flesh  light  red,  firm,  juicy, 
sub-acid,  fair ;  core  pink,  solid ;  calyx  medium,  separates  easily ;  seeds 
many,  large.    Season,  June  7-17;  yield  311  quarts  per  acre. 

Superior,  S. — (J.  G.  Harrison  &  Sons).  •  In  bloom  April  26-May 
4-20;  good  stand;  plants  small,  not  vigorous;  leaflets  large,  dark;  very 
little  disease;  runners  plentiful;  flowers  perfect,  large;  trusses  short, 
not  erect,  many   flowered;  berry  not   quite   uniform,  slightly  ridged, 
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conic,  blunt,  flattened  tip,  medium  to  large,  bright  and  dark  scarlet, 
slightly  pitted;  flesh  light  red,  firm,  juicy,  mild  sub-acid,  sweet,  good; 
core  pink,  solid;  calyx  large,  adherent;  seeds  many,  large.  Season, 
May  3 1 -June  24;  yield  3,298  quarts  per  acre. 

Surprise,  S. — (Station  plot).  In  bloom  April  26-May  9-24;  good 
stand ;  plants  small,  not  vigorous ;  leaflets  small,  light ;  very  little  dis- 
ease; runners  plentiful;  flowers  perfect;  trusses  medium,  large,  erect, 
many  flowered;  berry  not  uniform,  slightly  ridged,  round-cordate, 
oblong,  blunt,  flattened,  medium  size,  bright  scarlet,  slightly  pitted; 
flesh  pink,  firm,  juicy,  mild  sub-acid,  good;  core  light  red,  soft;  calyx 
medium,  separates  easily;  seeds  many,  small.  Season,  May  31-June 
24;  yield  6,411  quarts  per  acre. 

Sutherland,  P. — (Station  plot).  In  bloom  May  4-15-20;  fair 
stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  little  disease; 
runners  plentiful;  flowers  imperfect,  small  to  medium;  trusses  short, 
not  erect,  many  flowered;  berry  uniform,  slightly  ridged,  uneven, 
conic,  blunt,  medium  to  large,  bright  attractive  crimson,  slightly  pitted ; 
flesh  rich  red,  not  firm,  juicy,  mild  sub-acid,  nearly  sweet,  good;  core 
red,  not  solid ;  calyx  large,  adherent ;  seeds  many,  large.  Season,  June 
10-24;  yield.  2,613  quarts  per  acre.    Good  for  hqme  use. 

Tennessee,  S. — (Station  plot).  In  bloom  May  1-11-26; 
good  stand;  plants  small,  not  vigorous;  leaflets  small,  light  green; 
very  little  disease;  runners  plentiful;  flowers  perfect;  trusses  short, 
not  erect,  many  flowered;  berry  not  uniform,  ridged,  conic,  wedge- 
shaped,  blunt,  flattened,  fasciated,  large,  bright  scarlet,  slightly  pitted ; 
flesh  bright  red,  firm,  juicy,  mild  sub-acid,  good;  core  pink,  solid; 
calyx  large,  persistent;  seeds  many,  large.  Season,  May  31-June  24; 
yield  6,658  quarts  per  acre. 

Thompson  Earliest,  S. — (Station  plot).  In  bloom  April  24- 
May  4-14;  good  stand;  plants  small,  not  vigorous;  leaflets  small,  dark; 
considerable  disease;  runners  plentiful;  flowers  perfect,  medium; 
trusses  short,  bending,  many  flowered ;  berry  uniform,  slightly  necked, 
roundish  cordate,  small  to  medium,  dull  scarlet,  pitted ;  flesh  light  pink, 
not  firm,  juicy,  mild  sub-acid,  fair;  core  pink,  solid;  calyx  small,  sep- 
arates readily,  considerably  diseased;  seeds  many,  large.  Season, 
May  31-June  17;  yield  1,369  quarts  per  acre.  * 

Thompson,  203,  S. — (Station  plot).  In  bloom  April  26-May  6- 
14;  poor  stand;  plants  small,  not  vigorous;  leaflets  small,  light  green; 
very  little  disease ;  runners  plentiful ;  flowers  perfect,  small  to  medium ; 
trusses  short,  not  erect,  many  flowered;  berry  uniform,  roundish, 
small  to  medium,  rich  crimson,  slightly  pitted ;  flesh  light  red,  not  firm, 
not  juicy,  subacid,  flat,  fair;  core  red,  solid;  cal3rx  small,  adherent, 
somewhat  diseased;  seeds  many,  large.  Season,  May  31-June  17; 
yield  622  quarts  per  acre. 
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Thompson^  501,  S. — (Station  plot).  In  bloom  April  26-May  6  • 
16;  fairly  good  stand;  plants  large,  vigorous;  leaflets  medium,  dark; 
very  little  disease ;  runners  plentiful ;  flowers  perfect,  medium ;  trusses 
short,  not  erect,  many  flowered;  berry  not  uniform,  slightly  ridged^ 
round-conic,  irregular,  small  to  large,  rich  scarlet,  pitted;  flesh  light 
red,  very  soft,  mild  sub-acid,  fair ;  core  light  red,  solid ;  calyx  medium, 
adherent,  diseased;  seeds  many,  large.  Season,  June  14-24;  yield 
1462  quarts  per  acre. 

Thompson^  502,  S. — (Station  plot).  In  bloom  April  24-May  4- 
20;  good  stand;  plants  small,  not  vigorous;  leaflets  small,  light;  con- 
siderable disease ;  runners  plentiful ;  flowers  perfect,  medium ;  trusses 
short,  not  erect,  many  flowered;  berry  uniform,  cordate,  small  to  me- 
dium, scarlet,  slightly  pitted ;  flesh  rich  red,  firm,  juicy,  sub-acid,  fair ; 
core  red,  solid;  calyx  medium,  adherent;  seeds  many,  small.  Season, 
May  31-June  17;  yield  2458  quarts  per  acre. 

TiLGHMAN  Favorite,  P. — (Station  plot).  In  bloom  May  2-14- 
22;  good  stand;  plants  moderately  large,  vigorous;  leaflets  medium,, 
dark;  considerable  disease;  runners  not  plentiful;  flowers  imperfect; 
trusses  moderately  large,  not  erect,  many  flowered ;  berry  not  uniform, 
slightly  ridged,  hard  nosed,  long-conic,  end  very  slightly  flattened, 
large,  bright  dark  scarlet,  not  pitted ;  flesh  pink,  firm,  moderately  juicy,, 
acid  to  sub-acid,  fair ;  core  solid,  light  pink ;  calyx  very  large,  persist- 
ent; seeds  many,  large.    Season,  June  4-24;  yield  4,511  quarts  per  acre. 

Togo  Seedling,  No.  i,  S.— (Second  generation  seedling  of  John- 
son X  Tennessee,  Station  plot).  In  bloom  April  26-May  6-16;  poor 
stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  very  little  dis- 
ease ;  runners  net  plentiful ;  flowers  perfect,  small  to  medium ;  trusses 
very  short,  not  erect,  many  flowered;  berry  irregularly  ridged,  round- 
ish, wedge-shaped,  medium  to  large,  bright  crimson,  slightly  pitted ; 
flesh  light  rich  red,  not  firm,  juicy,  mild  sub-acid,  fair;  core  red,  not 
solid;  cal)rx  medium,  separates  easily;  seeds  many,  large.  Season, 
June  4-17 ;  yield  342  quarts  per  acre. 

Togo  Seedling,  No.  2,  S. — (Second  generation  seedling  of  John- 
son X  Tennessee,  Station  plot).  In  bloom  April  26-May  4-20;  good 
stand ;  plants  small,  vigorous ;  leaflets  small,  dark ;  very  little  disease ; 
runners  plentiful ;  flowers  perfect,  medium  to  large ;  trusses  short,  not 
erect,  many  flowered;  berry  uniform,  slightly  necked  and  ridged, 
round-conic,  flattened,  large,  bright  scarlet,  pitted;  flesh  rich  red,  not 
firm,  juicy,  mild  sub-acid,  good;  core  pink,  solid;  calyx  small,  persist- 
ent; seeds  many,  large.  Season,  May  31-June  24;  yield  1,751  quarts 
per  acre.    Good  for  home  use. 

Togo  Seedling,  No.  3,  S. — (Second  generation  seedling  of  John- 
son X  Tennessee,  Station  plot).  In  bloom  April  26-May  4-20;  fair 
stand ;  plants  small,  not  vigorous ;  leaflets  small,  light  green ;  little  dis- 
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ease;  runners  plentiful;  flowers  perfect,  medium;  trusses  short,  not 
erect,  many  flowered ;  berry  uniform,  slightly  ridged,  oval,  flattened  tip, 
medium  to  large,  bright  attractive  scarlet  shaded  to  crimson,  slightly 
pitted;  flesh  rich  red,  not  firm,  juicy,  pleasant  mild  sub-acid,  good; 
core  red,  solid;  calyx  small,  persistent;  seeds  many,  large.  Season, 
June  14-20;  yield  693  quarts  per  acre. 

Togo  Seedling,  No.  4,  S. — (Second  generation  seedling  ctf  John- 
son X  Tennessee,  Station  plot).  In  bloom  May  4-13-20;  poor 
stand;  plants  small,  not  vigorous;  leaflets  medium,  dark;  very  little 
disease;  runners  not  plentiful;  flowers  perfect,  medium  to  large; 
trusses  short,  not  erect,  many  flowered;  berry  not  uniform,  slightly 
necked  and  ridged,  round,  conic,  wedge-shaped,  medium  to  large,  rich 
dull  crimson,  slightly  pitted ;  flesh  rich  red,  firm,  juicy,  pleasant  mild 
sub-acid,  good;  core  red,  solid;  calyx  large,  separates  easily;  seeds 
many,  large.    Season,  June  17-24;  yield  373  quarts  per  acre. 

Tubes,  S. — (Station  plot).  In  bloom  April  24-May  4-16;  good 
.stand;  plants  small,  not  vigorous;  leaflets  small,  dark;  little  disease; 
runners  plentiful;  flowers  perfect,  medium;  trusses  short,  not  erect, 
many  flowered;  berry  uniform,  cordate,  flattened,  small  to  medium, 
bright  scarlet,  slightly  pitted ;  flesh  white,  not  firm,  not  juicy,  pleasant 
sub-acid,  nearly  sweet,  good;  core  pink,  solid;  calyx  small,  separates 
easily;  seeds  many,  small.  Season,  May  31-June  17;  yield  2,302  quarts 
per  acre. 

Uncle  Jim,  S. — (Station  plot).  In  bloom  April  27-May-4-i4; 
good  stand ;  plants  large,  vigorous ;  leaflets  large,  dark ;  little  disease ; 
runners  plentiful;  flowers  perfect;  trusses  large,  moderately  erect; 
berry  not  uniform,  much  ridged,  conic,  long  pointed,  coxcoiribed,  me- 
dium to  large,  scarlet  to  dull  crimson,  slightly  pitted ;  flesh  light  pink, 
firm,  not  juicy,  sub-acid  to  sweet,  fair;  core  pink,  quite  solid;  calyx 
large,  separates  easily;  seeds  many,  large.  Season,  June  7-20;  yield 
3,609  quarts  per  acre. 

Wild  Wonder,  S.— (W.  F.  Allen).  In  bloom  April  26-May  8- 
16;  good  stand;  plants  small,  not  vigorous,  leaflets  small,  dark;  con- 
siderable disease;  runners  plentiful;  flowers  perfect,  medium;  trusses 
short,  not  erect,  many  flowered;  berry  uniform,  round-conic,  small, 
bright  crimson,  slightly  pitted ;  flesh  red,  firm,  juicy,  mild  sub-acid, 
nearly  sweet,  fair;  core  red,  solid;  calyx  small,  persistent;  seeds  few, 
large.    Season,  May  31-June  20;  yield  1,307  quarts  per  acre. 

WoLVERTON,  S.— (W.  F.  Allen).  In  bloom  May  1-11-20;  good 
stand;  plants  small,  moderately  vigorous;  leaflets  medium,  dark;  very 
little  disease;  runners  plentiful;  flowers  perfect,  medium  to  large; 
trusses  short,  not  erect,  many  flowered;  berry  not  uniform,  conic, 
wedge-shaped,  coxcombed,  very  lar^e,  rich  bright   crimson,  slightly 
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pitted;  flesh  dark  red,  not  firm,  juicy,  mild  sub-acid,  fair;  core  red, 
solid ;  calyx  medium  to  large,  separates  easily ;  seeds  many,  large.  Sea- 
son, June  17-24;  yield  3,732  quarts  per  acre. 

Yalu,  S. — (Johnson  x  Star,  Station  plot).  In  bloom 
April  22-May  2-14;  good  stand;  plants  small,  not  vigorous;  leaflets 
large,  medium  dark ;  no  disease ;  runners  not  plentiful ;  flowers  perfect ; 
trusses  very  short,  not  erect,  many  flowered;  'berry  uniform,  slightly 
ridged,  conic,  medium  size,  dull  crimson,  pitted;  flesh  light  red,  not 
firm,  moderately  juicy,  mild  sub-acid,  fair ;  core  pink,  not  solid ;  calyx 
medium,  persistent ;  seeds  many,  small.  Season,  May  31-June  20 ;  yield 
1 43 1  quarts  per  acre. 

Yant,  S. — (Station  plot).  In  bloom  May  1-13-20;  good  stand; 
plants  very  large,  vigorous;  leaflets  large,  very  dark;  little  disease; 
runners  iiot  plentiful;  flowers  perfect;  trusses  moderately  large,  erect, 
many  flowered ;  berry  not  uniform,  ridged,  round-conic,  wedge-shaped, 
coxcombed,  very  large, 'bright  scarlet  to  crimson,  pitted;  flesh  light 
pink,  quite  firm,  juicy,  sub-acid,  good;  core  light  pink,  solid;  calyx 
medium  to  large;  adherent;  seeds  many,  large.  Season,  June  7-20; 
yield  3,920  quarts  per  acre. 
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NUT  QROWINQ  IN  MARYLAND- 


By  C.  P.  Close. 

The  principal  objects  of  this  bulletin  are,  to  make  a  report  on  the 
nut  survey  made  in  the  Summer  of  1907,  to  give  directions  for  propa- 
gating and  planting  Persian  walnuts  and  pecans,  and  especially  fof 
top  grafting  or  budding  black  walnut  trees  and  unfruitful  or  inferior 
Persian  walnut  trees  to  improved  varieties  of  the  Persian  walnut,  to 
describe  desirable  varieties  of  Persian  walnuts  and  pecans,  and  to 
encourage  the  people  of  the  State  to  plant  nut  trees  on  a  commercial 
basis. 

REPORT  OF  THE  NUT  SURVEY. 

In  order  to  obtain  information  on  the  present  status  of  nut  grow- 
ing in  all  parts  of  Maryland  the  writer  sent  out  letters  of  inquiry  to 
every  man  or  woman  who  owned  a  nut  tree  of  any  kind  so  far  as  he 
was  able  to  learn.  Nearly  one  hundred  people  were  enough  interested 
to  reply  more  or  less  minutely  to  the  various  questions  asked.  From 
nearly  every  portion  of  the  State  the  native  chestnut,  black  walnut  and 
hickory,  are  reported.  Occasionally  an  extra  large  and  sweet  native 
chestnut  is  mentioned.  A  few  magnificent  black  walnuts  and  hick- 
ories of  thin  shell  and  large  sweet  kernel  have  been  located.  Other 
natives  of  less  importance  abound  such  as  the  butternut,  hazel  nut, 
chincapin  and  beach  nut.  From  one  place  the  wild  pecan  is  reported. 
Scattered  efforts  have  been  made  to  improve  a  very  few  of  the  native 
nuts  of  special  merit  and  some  effort  has  been  made  to  introduce  cul- 
tivated nuts  from  other  supposedly  more  favorable  climes.  Being  so 
favorably  situated  as  she  is,  on  the  boundary  line  between  the  severe 
cold  of  the  North,  and  the  intense  heat  of  tfie  South,  Maryland  may 
well  aspire  to  add  the  new  industry  of  nut  production  to  her  varied 
resources.  A  few  old  pioneer  Persian  walnut  and  pecan  trees  have 
blazed  the  way,  and  extensive  orchards  of  the  hardiest  of  improved 
varieties  of  these  nuts  will  surely  follow. 

Since  the  state  is  of  such  peculiar  shape  and  varies  in  elevation 
from  sea  level  in  the  east,  to  quite  respectable  mountains  in  the  west, 
it  is  well  to  divide  it  into  sections  of  similar  soil  an4  climatic  con- 
ditions and  discuss  each  section  briefly. 
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In  the  two  westermost  counties  of  high  elevation  and  winter  tem- 
perature dropping  occasionally  to  20  degrees  below  zero,  all  of  the 
native  nuts  succeed  well  and  thousands  of  pounds  of  native  chestnuts 
are  shipped  from  there  annually.  One  man  alone  gathers  and  sells  a 
hundred  bushels  per  year.  Very  little  effort  has  been  made  to  grow 
improved  chestnuts  or  Persian  walnuts  and  only  a  few  of  these  trees 
were  reported.  In  the  third  county  of  Western  Maryland  about  75 
Persian  walnut  trees  were  reported  and  most  of  them  are  doing  well 
without  even  ordinary  attention  in  a  winter  temperature  which  occa- 
sionally reaches  ten  degrees  below  zero.  Insects  and  diseases  do  not 
trouble  the  trees  to  any  extent  and  the  cold  of  winter  does  little  injury. 
Most  of  these  trees  seem  to  be  seedlings  not  over  30  years  old  except 
one  which  has  reached  the  age  of  80  years.  In  most  instances  the  nuts 
produced  are  reported  to  be  equal  to  and  even  better,  than  those  pur- 
chased in  the  market.  Seedling  trees  are  reported  to  produce  true  to 
type  and  begin  to  yield  at  from  six  to  nine  years  of  age.  The  )rield 
.varies  from  a  few  nuts  to  one  peck,  or  even  one  bushel  per  tree;  A 
certain  tree  now  12  years  old  has  averaged  one  bushel  of  nuts  an- 
nually for  three  or  four  years. 

One  tree  cleft  grafted  on  black  walnut  produced  300  nUts  the 
third  year  from  grafting  and  more  than  1,000  nuts  the  fourth  year.  The 
man  who  did  this  grafting  thinks  that  black  walnut  stock  promotes 
earlier  and  more  abundant  yields  and  that  trees  on  such  stodks  stand 
the  winter  better  than  those  on  Persian  walnut  stocks.  Another  cor- 
respondent believes  that  trees  on  black  walnut  stocks  do  not  stand 
the  winter  well.  He  crown  grafts  on  Persian  walnut  seedlings  only 
three  inches  high. 

The  only  nut  tree  nursery  reported  in  the  state  is  in  this  section 
and  contains  about  1,200  young  trees. 

Pecans  are  said  to  grow  slowly  and  bear  at  15  years,  there  was, 
however,  only  one  report  on  pecans. 

There  was  only  one  report  on  improved  chestnuts  and  in  this  the 
owner  says  that  after  ten  years  he  gave  up  in  disgust. 

The  section  north  of  the  District  of  Columbia  and  extending  east 
to  the  Chesapeake  Bay,  is  more  favorable  for  nut  culture  be<;ause  of  a 
milder  climate  than  that  of  Western  Maryland.  From  75 .  to  100 
Persian  walnut  trees  less  than  25  years  old  afe  reported  in  this  section. 
There  are  also  a  few  old  ones.  One  old  land-mark  planted  abp.ut  1850 
or  earlier  and  killed  by  the  blizzard  of.  1900,  bore  as  much  as.  five 
bushels  of  nuts  per  year.  Scattering  trees  60  feet,  high  produce  two 
bushels  per  year.  The  younger  trees  behave  like  those  mentioned 
above.  Most  of  the  nuts  are  of  good  quality  and  some  are  thin  shelled 
and  of  good  size.  One  man  reports  grafting  on  black  walnut  with,  fair 
success  by  the  bark  grafting  method.  He  cuts. Persian  walnut  cions 
early  in  March  and  stores  them  in  an  ice-house  until  the  last  of  April 
or  first  part  of  May.  Then  he  saws  off  the  stock  slanting,. splits' the 
bark,  makes  ^  four  inch  slanting  cut  on  one  side  of  thfe  cidn  and 
slips  it  in  and  waxes  the  wound  securely.  One  named  variety  men- 
tioned in  this  section  is  Proeparturien. 
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Qviy  a  few  pecans  are  mentioned  in  this  section  as  are  also  a  few 
Japan  walnuts,  chestnuts  and  filberts.  The  improved  chestnuts  have 
not  been  profitable  generally,  and  since  the  various  native  nuts  are  so 
abundant  there  has  not  been  much  incentive  to  grow  cultivated  ones. 

In  the  section  south  of  the  one  just  mentioned  and  between  the 
Potomac  River  and  Chesapeake  Bay,  there  are  without  doubt  many 
nut  trees,  but  only  a  few  have  been  located  by  this  survey.  The  cli- 
mate is  mild,  comparatively  speaking,  and  the  production  of  nuts  ougnt 
to  be  a  most  tempting  vocation  in  this  section. 

Doubtless  the  best  portion  of  the  State  for  the  nut  industry  is 
the  entire  Eastern  Shore,  that  is,  all  of  that  portion  east  of  the  Chesa- 
peake Bay.  The  climate  of  this  section  is  modified  somewhat  by  the 
waters  of  Chesapeake  and  Delaware  bays  and  the  soil  is  especially 
adapted  to  fruit  and  nut  production.  Eighty-five  Persian  walnut  trees 
were  specially  reported  and  others  mentioned  as  being  in  the  various 
neighborhoods.  There  are  a  good  many  magnificent  old  specimens 
from  50  to  80  years  old,  producing  from  one  to  five  bushels  of  nuts 
annually.  One  tree  50  years  old  is  said  to  have  produced  from  three 
to  ten  bushels  of  nuts  per  year  for  the  last  30  years.  Many  of  these 
trees  yield  a  product  that  is  equal  if  not  superior  to  "store"  nuts. 
Nearly  all  of  the  younger  trees  are  productive,  but  a  few  are  not. 
These  are  mostly  seedlings  and  usually  bear  nuts  as  good  or  even 
better,  than  those  from  the  parent  tree.  Several  grew  from  nuts  grown 
in  California.  They  began  bearing  at  from  five  to  ten  years  after 
planting.  One  correspondent  84  years  of  age  reports  that  50  years  ago 
Persian  walnut  trees  were  as  common  as  plum  trees  in  his  section  of 
Queen  Anne  county,  but  now  they  are  very  scarce,  having  died  from 
utter  neglect.  There  was  one  orchard  of  50  trees.  The  Grenoble  is  the 
only  variety  mentioned.    This  began  bearing  when  six  years  old. 

Strangely  enough  pecans  are  reported  in  larger  numbers  than 
Persian  walnuts  in  this  section,  over  200  trees  being  mentioned.  They 
grow  luxuriantly,  are  not  troubled  with  insects  or  diseases,  and  are 
much  used  for  lawn  trees.  A  few  are  seedlings  grown  from  nuts  ob- 
tained in  New  Orleans.  Many  of  these  trees  bear  thin  shelled  nuts 
of  good  quality,  but  usually  small  in  size.  One  tremendous  tree  100 
feet  high. and  100  feet  in  spread  of  branches  with  trunk  five  feet  in 
diameter,  is  said  to  have  grown  from  a  nut  planted  107  years  ago. 
Three  other  venerable  companions  of  "Father  Time"  are  each  100 
years  old,  an|l  two  bear  extra  good  nuts,  they  are  also  five  feet  in 
diameter.  A  third  "old  timer"  is  83  years  old.  The  writer  measured 
one  tree  whose  spread  of  branches  is  75  feet  and  the  trunk  diameter 
four  feet,  but  unfortunately  the  nuts  are  not  edible.  Other  trees 
near  by  bearing  good  large  nuts  are  2j4  feet  in  diameter. 

One  man  in  Talbot  County  has  50  seedlings  12  years  old,  another 
in  Somerset  County  has  125  fifteen  years  old  which  are  just  beginning 
to  bear  choice  nuts.  Only  a  few  named  varieties  were  mentioned.  One 
correspondent  ha$  six  Stuart  and  six  Van  Deman  trees  15  years  old. 
The  former  began  bearing  at  six  years  and  the  latter  at  10  years  of 
age.    Another  correspondent  has  the  Pabst  and  Alley  varieties. 
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In  this  section  are  a  few  Japan  walnuts,  filberts^  improved  hick- 
ories and  improved  black  walnuts  and  an  abundance  of  native  nuts. 
There  was  one  report  of  three  almond  trees  in  full  bearing. 

Nearly  every  correspondent  from  every  part  of  the  State  except 
the  extreme  west,  voices  the.  opinion  that  the  Persian  walnut  particu- 
larly can  be  profitably  grown  in  Maryland  if  the  trees  are  cared  for. 
Many  think  the  pecan  may  also  be  produced  with  profit. 

Nut  growing  in  Maryland  may  be  briefly  summarized  as  follows : 
The  native  black  walnut,  butternut,  hickory,  chestnut,  beech,  hazel  and 
chincapin  abound  almost  everywhere.  A  few  of  the  black  walnuts 
and  hickories  are  of  especial  merit,  and  will  be  utilized  as  a  basis  for 
improving  these  nuts.  Most  of  the  state  has  produced  excellent  Per- 
sian walnuts  and  some  pecans  for  more  than  a  hundred  years.  Only 
a  few  named  varieties  of  the  improved  sorts  have  thus  far  been  tried. 
The  improved  varieties  of  chestnuts  are  not  generally  profitable,  but 
may  become  so  if  the  immense  crop  of  native  chestnuts  is  cut  short 
as  is  now  threatened  by  a  disease  which  is  causing  the  death  of  hun- 
dreds of  trees  from  two  to  three  feet  in  diameter.  The  Japan  walnut 
is  not  much  grown  and  is  not  likely  to  be.  There  is  an  awakening  to 
the  possibilities  of  nut  culture,  probably  caused  by  the  intensely  active 
earnestness  with  which  several  of  the  Southern  States  are  taking  hold 
of  this  problem,  and  in  a  few  years  Maryland  will  rank  as  a  nut  pro- 
ducing state.  She  has  the  requisite  soil,  climate  and  incentive,  and 
since  satisfactory  varieties  are  to  be  had,  it  is  now  only  a  question  of 
launching  the  industry  systematically  and  this  movement  has  already 
begun: 

NUTS  AS  FOOD. 

The  planting  of  nut  trees  ought  to  be  encouraged  and  increased 
until  the  nuts  are  produced  in  large  enough  quantities  to  become  a 
staple  article  of  food  instead  of  only  a  luxury.  They  can,  to  a  very 
considerable  extent,  be  used  in  a  mixed  diet  to  take  the  place  of  meat. 
At  20  cents  per  pound  for  walnuts  and  25  cents  per  pound  for  porter- 
house steak,  an  equal  investment  in  each  will  produce  about  one-fifth 
more  in  weight  of  food  material  and  in  energy  in  the  walnuts  than  in 
the  steak.  (See  1906  Year  Book  of  the  U.  S.  Dept.  of  Agr.).  Pecans 
rank  higher  than  walnuts  in  a  similar  comparison.  For  use  as  lux- 
uries only,  the  addition  of  thousands  of  acres  of  productive  nut  or- 
chards to  our  present  supply  would  be  profitable. 
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tion  bulletins,  and  the  report  on  the  California  Walnut  Industry,  by 
B.  M.  Lelong,  secretary  of  the  California  State  Board  of  Horticulture. 
The  photographic  copying  of  the  illustrations  in  this  bulletin  was 
done  by  Mr.  W.  R.  Ballard. 

PROPAGATING  THE  *PERSIAN  WALNUT. 

Since  Persian  walnut  trees  of  desirable  varieties  are  scarce  and 
expensive  it  is  highly  desirable  to  grow  one's  own  trees  if  possible. 
Although  this  requires  more  care  and  attention  than  the  growing  of 
young  fruit  trees,  it  can  be  done  successfully  on  the  farm. 

The  easy  though  not  usually  the  desirable  way  is  to  plant  the  nuts 
and  grow  seedlings  for  orchard  trees.  In  case  one  cannot  secure 
grafted  or  budded  trees,  but  can  secure  nuts  from  grafted  trees  true 
to  the  variety  name,  this  practice  is  allowable  because  it  has  been  no- 
ticed on  the  Pacfic  Coast  that  in  such  an  event  about  one-third  of  the 
resulting  seedlings  produce  nuts  like  the  parent,  one-third  produce 
nuts  superior  to  the  parent,  and  the  other  third  produce  nuts  inferior 
to  the  parent.  The  inferior  seedlings  could  be  grafted  or  budded  to 
the  parent  variety,  but  time  is  lost  in  doing  this  and  it  would  be  better 
practice  to  set  grafted  or  budded  trees. 


Figure  1. — (After  Hume — Florida  Agrl.  Expt.  Sta.  Bui.  No.  85). 
Whip  grafting  pecans  at  the  crown  in  nursery  row. 

Planting  the  nuts. — The  seedlings  of  either  Persian  walnut  or 
black  walnut  are  used  as  stocks  upon  Which  to  graft  the  Persian  wal- 
nut. The  nuts  may  either  be  stratified  in  damp  sand  or  planted  in  the 
nursery  rows  in  the  fall,  or  be  kept  dry  for  spring  planting.  When  the 
latter  is  done  it  is  weU  to  soak  the  nuts  in  warm  water  twenty- four 
hours  just  previous  to  planting.  Nuts  are  stratified  in  a  box  or  cold 
frame  by  putting  in  alternately  thr^e  or  four  inches   of  earth  and 


•This  is  usually  called  the  English. walnut  and  often  the  Madeira,  nut. 
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nuts.  Keep  moist  in  a  cold  place.  Plant  the  nuts  in  rows  four  feet 
apart  and  eight  inches  apart  in  the  row.  Cultivate  and  care  for  the 
seedlings  so  they  will  grow  as  large  as  possible  during  the  first  season. 
Most  of  this  growth  will  be  in  the  roots. 

Crown-grafting  the  seedlings. — When  the  seedlings  are  one  year 
old  they  may  be  crown  grafted  as  they  stand  in  the  ground.  Remove 
the  earth  and  take  off  the  top  at  the  point  where  it  sv^ells  in  joining 
the  root  as  shown  in  Figure  i.  Either  the  cleft  or  whip  method  may 
be  employed.  Make  cions  five  or  six  inches  long  of  well  matured  wood 
with  strong  plump  buds  of  the  previous  season's  growth.  Have  cion 
and  root  about  the  same  size  if  possible.  For  cleft  grafting  trim  one 
end  of  the  cion  to  a  wedge  shape  with  one  side  of  the  wedge  a  little 
thicker  than  the  other  and  with  the  cut  or  scarf  of  one  side  only 
through  the  pilh,  as  shown  in  Figures  2  and  3.  » A  bud  should  be  lo- 


Flgure  2. — (Cut   taken   from   "Nut   Culture  In   the   United   States**). 
Cleft   Sap   Grafting. 
1.     The  lines  d  e  show  where  the  clefts  should  be  made. 

2.  Cion  ready  for  cleft  grafting.  Note  scarf  cut  through  pith. 

3.  Opposite  side  of  cion  shown  in  2,  note  the  scarf  does  not  touch  the 
pith,  also  note  position  of  bud  at  upper  end  and  between  scarfs. 

4.  Shows  size  of  pith  In  cion. 

cated  at  the  upper  end  of  the  scarf  cuts  on  the  thicker  outer  side  of  the 
cion.  Make  a  cleft  or  split  in  the  root  and  place  the  wedge  end  of  the 
cion,  thick  side  out,  tightly  into  the  cleft,  being  most  careful  to  h^ve 
the  light  colored  inner  bark  of  the  cion  and  root  touch  because  this 
is  the  point  where  the  cion  and  root  grow  together.  It  is  well  to 
cross  the  cion  and  root  very  slightly  so  as  to  be  sure  that  the  light 
colored  or  cambium  layers  of  bark  touch  at  some  point.  Wrap  tightly 
with  large  soft  twine  and  cover  all  cut  surfaces  carefully  with  grafting 
wax  as  shown  in  Figure  4.  Do  not  cover  the  string  with  wax  clear 
around  the  graft,  leave  part  of  it  uncovered  as  shown  in  Figure  3 
so  it  may  decay  before  it  chokes  the  growing  union.  Mound  the  earth 
4ip  firmly  to  the  top  bud  of  the  cion. 
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If  the  whip  or  tongue  graft  method  is  used  the  cion  and  root  are 
both  trimmed  alike  as  shown  in  Figure  5.  A  long  smooth  cut  is  made 
across  each  and  a  second  cut  between  the  pith  and  bark  is  made  par- 
allel with  the  long  side  to  form  the  tongue.  These  prepared  ends 
are  fitted  tightly  together  so  that  the  cambium  layers  of  bark  touch, 
the  union  is  wrapped  with  twine  and  waxed,  and  the  earth  mounded 
around  the  cion  exactly  as  in  cleft  grafting. 


Figure  3. —  (After  Leloog — CaHfornia   Walnut  Industry). 
Clieft  Grafting  the  Walnut 

1.  The    prepared    cion. 

2.  Cion   Inserted   In  cleft. 

3.  Cion   tied   and   waxed — three  weeks  growth. 


In  California  the  seedlings  are  sometimes  dug  for  indoor  cleft  or 
whip  grafting  like  that  practiced  with  apples.     (See  Figure  4).    This 
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method  is  not  likely  to  be  successful  unless  the  grafts  are  started  in 
the  greenhouse. 


TOP  WORKING  WALNUTS. 


There  are  many  black  walnut  and  seedling  Persian  walnut  trees 
in  the  State  which  ought  to  be  top  grafted  to  the  improved  French 


Figure    4. —  (After    Lelong — CallforDla    Walnut    Industrs-). 
Root  Grafting  the  Walnut. 

1.  Root  with  cion  inserted,  ready  for  waxing. 

2.  The  same  waxed  and  ready  for  planting. 


varieties  or  to  some  extra  good  seedlings.  The  time  to  do  this  is  in 
the  spring  just  as  growth  is  starting,  but  the  cions  should  be  taken 
early  in  spring  and  be  kept  dormant  in  moist  sand  in  an  ice-house  or 
other  cold  place.     / 
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Cleft  sap  method. — It  is  best  to  use  limbs  from  one  to  two  inches 
in  diameter  for  grafting,'  but  those  three  or  four  inches  in  diameter 
may.  be  used  if  necessary.  Figures  2  and  3  show  how  this  may  be 
done.  Saw  off  the  limb  and  trim  the  end  smooth  with  a  sharp  laiife. 
Split  the  stub  with  the  grafting  chisel  through  the  sap  wood  as  shown 
by  the  lines  d  e  in  Figure  2.  Do  not  make  the  cleft  through  the  pith. 
Trim  the  cions  to  a  wedge  shape,  as  shown  in  Figures  2  and  3,  and  as 
described  under,  "Crown  grafting  the  seedlings."  Push  the  cipn  firmly 
into  the  cleft,  thick  side  out,  slightly  grossing  it  with  the  stock  so  the 
cambium  layers  of  bark  will  touch.  In  limbs  over  an  inch  in  diameter 
put  from  two  to  four  cions,  as  they  help  to  heal  over  the  wound  and 


Fij?ure  5. —  (After  Hume — 
Florida  Agrl.  Expt.  Sta.  Bui. 
No.  57). 

Whip  Grafting. 

1.  The   stock   Prepared. 

2.  The   cion   prepared, 
a.     The  two  united. 


the  extra  ones  may  be  cut  off  after  one  year's  growth.  As  soon  as 
the  cions  are  in  place  bind  stout  twine  or  waxed  cloth  around  the  stub 
to  prevent  the  clefts  from  opening  up  and  the  cions  from  loosening, 
and  cover  every  cut  or  split  portion  of  bark  or  wood  with  grafting  wax 
to  prevent  any  drying  out  of  the  stock  or  cion.  This  is  important  and 
the  wax  must  be  examined  occasionally  and  kept  in  place  during  the 
entire  season.  If  limbs  are  too  large  or  too  high  up  for  grafting,  the 
tree  may  be  stub  pruned  as  shown  in  Figure  8.  This  pruning  forces 
out  new  shoots  which  may  be  either  budded  or  grafted. 
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Prong  grafting  or  prong  budding. — Figure  6  illustrates  this 
method  very  plainly.  Saw  off  and  smooth  the  end  of  the  limb,  and  two 
inches  below  make  the  T-shaped  cut  as  shown  at  i.  With  a  sharp  thin 
bladed  knife  take  off  the  prong  beginning  to  cut  about  an  inch  below 
the  prong  and  extending  the  same  distance  above.     This  will  leave 


Figure   C. —  (After    Le'ong — California   Walnut    Industry). 
Prong  Huddlng   the   Walnut 
The  stock  cut  off  and  T  shaped  incision  made. 
The  prong  bud  prepared  for  placing  In  incision  in  1. 
The  prong  bud   Inserted. 

The  twine  in  position  to  hold  prong  bud  in  place. 
The  completed  job,  waxed,  retled  and  growing. 


considerable  bark  and  a  little  wood  on  the  prong.  Remove  the  wood 
and  the  prong  will  appear  as  at  2.  Slip  the  prong  between  the  lips  of 
the  T-shaped  cut  on  i  and  it  will  take  the  position  shown  at  3.     Now 
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wrap  tightly  with  large  soft  twine  as  at  4  and  cover  all  cut  surfaces, 
including  end  of  stub,  carefully  with  grafting  wax.  Watch  for  the 
enlarging  of  the  stock  and  if  the  string  cuts  into  the  bark  loosen  it 
and  tie  again.  The  prong  starting  into  growth  is  shown  at  5.  The 
new  growth  is  very  tender  and  should  be  protected  in  some  way  from 
being  broken  by  the  wind  or  by  birds  lighting  on  it.  It  may  be  tied 
to  the  stub. 

This  operation  is  done  in  spring  when  growth  is  starting  and  the 
bark  will  peel.  The  prongs  are  taken  from  twigs  grown  the  previous 
season  and  are  usually  from  one  to  two  inches  long.  These  twigs 
should  be  secured  early  and  kept  dormant  as  mentioned  for  cions. 

Annular  budding. — This  method  of  budding  is  the  best  one  to  use 
on  young  trees  and  older  limbs  with  smooth  bark.  It  is  done  in  sum- 
mer or  fall  when  the  bark  peels  readily.  If  done  in  early  summer  the 
buds  are  taken  from  cions  of  the  previous  season's  growth  which  have 
been  kept  in  moist  sand  in  an  ice-house  or  other  cold  place.  The  bud 
stick  and  stock  ought  to  be  about  the  same  size  so  that  the  ring  of 
bark  will  fit  well.  Choose  a  plump  bud  and  remove  it  with  a  ring  of 
bark  an  inch  or  more  wide  as  shown  in  Figure  7.     Take  a  similar 


Figure    7. — 'After    Iliime — Florida    Agrl. 
Expt.    Sta.   Bui.   No.   57). 

Annular   Budding?. 

1.  Tho   stock   prepared   for   bud. 

2.  The  bud  with   ring  rf  bark. 

3.  The  bud  in  place  and  tied. 


ring  of  bark  off  the  stock  and  slip  the  bud  ring  in  its  place.  Wrap 
well  with  waxed  cloth  to  protect  all  cut  places  from  drying  out.  The 
buds  put  in  during  August  and  September  remain  dormant  until  spring. 
When  they  start  growing  the  limbs  should  be  cut  off  a  lew  inches 
above  the  buds  and  a  month  or  so  later  the  stubs  should  be  cut  off 
just  above  the  new  shoot.  In  summer  budding  the  buds  soon  begin 
to  grow  and  the  limbs  must  be  cut  back  from  time  to  time  so  as  not  to 
check  the  new  growth. 

A  simple  implement  for  cutting  rings  of  bark  of  uniform  width  is 
made  by  tying  together  two  budding  knives  with  a  small  block  of  wood 
between  them.    A  double  cut  is  thus  made  around  the  bud  stick,  then 
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one  downward  slit  is  made  on  the  side  opposite  the  bud  so  the  ring 
may  be  peeled  off  easily. 

PROPAGATING  THE  PECAN. 

The  pecan  is  propagated  in  about  the  same  way  mentioned  for  the 
Persian  walnut.  What  has  just  been  given  on  cleft  and  whip  grafting 
of  seedlings,  oh  top  working  by  whip  grafting  on  small  limbs  and  cleft 


FlKure  8. — (After  Hume— The  Pecan  and  Its  Culture). 
An  old  Pecan  Tree  Topworked  in  the  Branches. 

sap  grafting  on  larger  limbs,  and  on  annular  budding  of  the  Persian 
walnut  applies  also  to  the  pecan.  In  stratifying  the  pecans  for  plant- 
ing, more  care  is  necessary  than  with  walnuts.  Boxes  about  three 
feet  long,  one  and  one-half  feet  wide  and  six  or  eight  inches  high  arc 
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preferred.  Spread  two  inches  of  moist  sand  in  the  box,  then  a  single 
layer  of  nuts,  add  sand  and  nuts  alternately  until  the  box  is  full. 
Cover  with  straw  or  hay  to  prevent  drying  out.  The  nuts  usually 
sprout  by  spring.  When  the  ground  is  well  prepared  the  nuts  should 
be  planted  about  five  inches  deep  in  rows  three  or  four  feet  apart  and 
about  eight  inches  apart  in  the  row.  If  the  little  seedlings  make  a  good 
growth  the  first  season  they  may  be  crown  grafted  the  next  spring  as 
shown  in  Figures  i  and  4.  The  smallest  seedlings  mey  be  budded  the 
following  August  or  be  crown  grafted  the  second  spring  from  plant- 
ing the  nuts. 

Top  working  old  pecan  trees. — If  the  tree  to  be  top  grafted  or 
top  budded  has  too  high  a  top,  and  it  is  desired  to  lower  the  top  before 
doing  the  grafting  or  budding,  this  may  be  done  easily  by  cutting  off 
part  of  the  top  and  forcing  out  new  shoots  nearer  the  ground,  as 
shown  in  Figure  8.  These  new  shoots  may  be  either  grafted  or 
budded. 

TOOLS  AND  ACCESSORIES  FOR  GRAFTING* 

To  attain  success  in  the  grafting  and  budding  of  nut  trees  the 
utmost  care  and  accuracy  of  manipulation  are  necessary.  Everything 
used  should  be  especially  adapted  for  its  particular  use. 

Budding  knife,  for  cutting  buds  and  trimming  cions.  This  should 
have  a  thin,  sharp,  keen-cutting  blade,  because  ragged  cutting  means 
failure.    See  Figure  9. 


Figure   9. — Budding    Knife. 

Double  budding  knife,  for  taking  off  rings  of  bark  in  annular 
budding.  This  may  be  made  by  tying  or  riveting  two  budding  knives 
together  using,  a  small  block  of  wood  to  separate  the  blades  from  one 
inch  to  one  and  one-half  inches. 

Grafting  chisel,  for  making  clefts  in  cleft  sap  grafting.  This  may 
be  purchased  from  seedsmen  or  be  made  by  a  blacksmith.  The  blade 
should  be  sharp  and  not  too  thick.     See  Figure  10. 


n=/ 


Figure   10. — Grafting  Chisel. 


Wooden  mallet  or  some  substitute,  for  driving  grafting  chisel  into 
the  wood. 

Twine  or  raffia,  for  binding  material  in  grafting  and  budding.  A 
large  soft  twine  is  better  than  a  smaller  hard  twine.  Raffia  may  be 
purchased  from  seedsmen,  it  should  be  moistened  before  being  used. 
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Grafting  wax,  for  covering' all  cut  Surfaces  in  grafting  or  budding. 
XJse  four  pounds  rosin,  two  pounds  beeswax  and  one  pound  tallow,  or 
six  pounds  rosin,  two  pounds  beeswax  and  one  pint  linseed  oil.  Melt 
the  rosin  and  let  it  simmer  a  few  minutes.  Trim  off  hard  dark  colored 
surface  of  beeswax,  shave  up  the  balance  and  add  to  melted  rosin  and 
cook  a  few  minutes.  Add  tallow,  cook  and  stir  a  few  minutes  and 
pour  all  into  cold  water.  Grease  the  hands  and  pull  and  work  the 
wax  until  it  becomes  a  light  yellow  color.  Mould  in  rolls  or  balls, 
wrap  in  oiled  or  greased  paper  for  future  use.  Make  the  rosin- 
beeswax-  linseed  oil  wax  in  the  same  way.  If  the  weather  is  cold  when 
grafting  is  done  the  wax  must  be  softened  in  warm  water. 


1 

1 

i  ■  1 

Figure  11. — (After 
Hume  —  Florida  Agrl. 
Expt.  Sta.  Bui.  No.  54). 

1.  Two  year  old  pe- 
can tree,  tap  root  was 
cut  when  one  year  old. 

2.  Two  year  old  pt- 
can  tree,  tap  root  was 
never  «at. 


Waxed  cloth  and  waxed  twine,  for  binding  around  buds  or  grafts 
to  hold  them  in  place  and  exclude  air.  Dip  old  calico  or  cotton  cloth 
into  melted  grafting  wax  and  spread  on  a  board  or  box  to  cool.  Tear 
into  strips  when  ready  for  use.  For  waxed  twine  use  balls  of  No.  i8 
knitting  cotton,  dip  into  melted  wax  until  saturated  and  hang  up  to 
cool. 

Surgeons'  adhesive  plaster,  \\s,^(\  like  waxed  cloth  or  waxed  twine. 
Dr.  Robert  T.  Morris,  of  New  York  City  uses  this  with  good  sue- 
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cess,  especially  in  budding  nut  trees.    It  excludes  the  air  and  rain  ad- 
mirably.   It  can  be  purchased  in  drug  stores. 

Liquid  grafting  wax.  The  writer  has  used  liquid  grafting  wax 
successfully  in  grafting  fruit  trees  and  doubtless  it  will  be  satisfactory 
on  nut  trees.  It  has  the  advantage  of  being  pleasant  and  clean  to 
handle  as  it  is  kept  in  bottles  and  is  spread  with  a  brush.  Use  one 
pound  of  white  rosin  and  one  ounce  beef  tallow,  melt  these  together 
and  remove  from  the  fire;  then  add  slowly  eight  ounces  of  alcohol 
stirring  constantly  until  smooth.     Put  in  bottles  and  cork  tightly. 


FlKure    12. —  (After   Hume— Florida    Expt.    Stn.    Bn!.    No.   8r>). 
Root  system   of    a  well  grown    pecan   tree.      The   tap  r.  ot   was 
cut  In  the  nursery  when   one  year  old. 

PLANTING  THE  TREES. 

The  old  idea  that  these  nut  trees  will  die  if  the  tap  root  is  cut  has 
been  exploded.  It  would  be  desirable  to  cut  the  tap  roots  of  all 
yearling  trees  in  the  nursery  so  as  to  force  out  lateral  roots  and  thus 
make  a  better  root  system.  Figure  ii  shows  two  tap  roots  two  years 
old,  the  left  one  of  which  was  trimmed  off  when  one  year  old.  Figure 
12  shows  a  well  branched  root  system  resulting  from  pruning  the  tap 
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root.  Trees  two  or  three  years  old  so  treated  will  transplant  much 
more  successfully  than  trees  of  the  same  age  which  have  never  had 
the  tap  root  cut. 

Preparing  trees  to  plant.  In  preparing  trees  for  planting  leave 
from  15  to  24  inches  of  tap  root  on  small  trees,  and  from  ^  to  30 
inches  on  larger  trees.  Cut  off  all  bruised  or  broken  parts  of  roots, 
leaving  smooth  clean  cuts.  New  tap  roots  usually  develop  if  the  tree 
has  need  of  them. 

The  top  will  probably  not  need  pruning  except  to  remove  broken 
or  bruised  limbs. 

Caution,  Do  not  allow  the  roots  to  become  dried  out  the  least  bit. 
It  is  best  to  dip  the  roots  in  thin  mud  as  soon  as  unpacked  and  heel  in 
at  once.  When  planting  take  out  a  few  trees  at  a  time  and  wrap  the 
roots  in  wet  burlap  bags  until  planted. 

Setting  the  tree.  The  hole  should  be  large,  three  feet  across, 
and  deep  enough  to  set  the  tree  an  inch  or  two  deeper  than  it  was  in 
the  nursery.  Place  the  tree  in  position  and  fill  in  with  rich  surface 
soil,  packing  it  firmly  aroimd  all  of  the  roots.  Mulch  the  surface 
around  the  tree  with  manure  to  retain  moisture  and  enrich  the  soil. 

Orchard  and  lawn  planting.  One  special  object  of  this  bulletin 
is  to  encourage  orchard  planting  of  nut  trees,  rather  than  lawn  plant- 
ing so  as  to  start  the  industry  on  a  large  scale.  However,  the  plant- 
ing of  these  trees  on  lawns,  along  highways,  lanes,  fence  rows,  etc.,  to 
replace  maple  and  other  shade  trees,  is  earnestly  recommended.  No 
more  beautiful  ornamental  trees  than  these  could  be  wished  for  and 
they  are  at  the  same  time  profitable. 

They  should  be  planted  at  least  40  feet  apart  along  highways, 
lanes,  etc.,  and  50  feet  apart  in  orchards.  At  this  latter  distance  it 
requires  17  trees  per  acre.  Other  orchard  trees  like  apples,  pears,  or 
peaches  may  be  used  as  fillers  until  the  nut  trees  require  all  of  the 
space.  The  fillers  may  be  set  16%  feet  apart  in  the  nut  tree  rows  and 
two  extra  rows  of  fillers  16%  feet  apart  may  be  set  between  each  two 
rows  of  nut  trees.  Thus  the  entire  ground  is  occupied  and  may  be 
handled  as  mentioned  under,  "Cultivation  and  Crops." 

-      SOIL. 

The  most  desirable  soil  seems  to  be  a  good  sandy  loam  with  clay 
subsoil.  Almost  any  good  well  drained  soil  not  underlaid  with  hard- 
pan  and  not  in  too  low  a  situation,  will  doubtless  be  entirely  satisfactory. 

CULTIVATION   AND  CROPS. 

For  the  best  success  the  trees  ought  to  be  given  as  good  care  and 
<niltivation  as  any  peach  or  apple  orchard  receives.  Such  crops  as 
tomatoes,  round  or  sweet  potatoes,  sweet  corn,  melons,  cowpeas  for 
fodder  or  seed,  may  be  grown  in  the  orchard  for  perhaps  ten  years  or 
until  the  trees  are  bearing  fair  crops.     Liberal  amounts  of  fertilizer 
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should  be  used  on  the  crops  so  the  nut  trees  will  not  be  injured  or 
stunted.  Early  in  August  the  cover  crop  seed  should  be  sown.  Crimson 
clover  seed,  20  pounds  per  acre,  ought  to  produce  a  satisfactory  cover 
crop.  This  should  be  plowed  down  in  spring  and  the  ground  cropped 
again. 


Figure  13. —  (After  Lelong — California  Walnut  Industry). 

Staminate  catkins  or  male  flowers  below,  female  flowers 
at  tip  of  twig.  Staminate  catkins  are  on  twig  one  year 
old,  female  blossoms  are  on  new  growth. 

WINTER  PROTECTION. 

It  IS  a  common  experience  that  nut  and  some  other  trees  for  the 
first  few  years  are  tender  enough  to  be  winter  injured,  but  after 
that  they  become  hardy.  For  this  reason  it  is  highly  desirable  to  wrap 
them  in  burlap,  straw,  corn  stalks,  or  other  material  to  protect  frpm 
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severe  cold  and  also  from  the  warm  rays  of  the  winter  sun  early  in 
the  afternoon  on  mild  days.  The  sun  about  2  o'clock  P.  M.  will  often 
warm  up  the  south-west  side  of  the  tree  enough  to  start  a  movement  of 
sap.  In  two  or  three  hours  the  temperature  may  drop  to  the  freezing 
point  and  the  thawed  bark  is  again  frozen.  This  freezing  and  thawing 
continues  until  the  tender  cell  walls  are  ruptured  and  the  bark  dis- 
colors and  dies.  This  result  is  commonly  called  sun  scald  and  it  may 
in  time  kill  the  tree.  It  is  also  well  tomoufid  the  earth  a  foot  high 
around  the  tree  trunk. 


Figure  14. — (After  Hume — The  Pecan  and  Its  Culture). 

Catkins  cf  male  Pecan  blossoms  on  one  year  old  wood 
and  female  blossoms  on  new  wood  shown  by  arrow.  Fe- 
male biossoms  In  lower  corner. 


In  climates  where  injury  by  severe  cold  is  not  feared  it  is  well  to 
at  least  shade  the  trunk  on  the  south-west  side  by  means  of  a  narrow 
board  or  veneer  protector. 
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BLOSSOMS. 

The  blossoms  are  peculiar  when,  compared  with  fruit  tree  blos- 
soms. The  male  and  female  blossoms  are  entirely  distinct  in  appear- 
ance and  position.  The  former  are  long  showy  catkins,  coming  nearly 
always  from  one  year  old  twigs  and  appearing  at  the  same  time  or  a 
week  or  two  before  the  ineonspiouoqs  female  blossoms  at  the  terminals 
of  the  new  growth.  Figure  13  shows  the  large  male  catkins  of  the 
Persian  walnut  on  one  year  old  wood  and  the  female  flower  cluster 
on  the  new  growth.  Figure  14  shows  similarly  the  male  and  female 
pecan  blossoms  although  the  latter  are  indistinct,  but  are  shown  alone 
in  the  lower  comer  of  the  picture. 

VARIETIES  OF  PERSIAN  WALNUTS. 

I 

From  the  best  information  the  writer  could  obtain  it  seems  that 
the  varieties  mentioned  below  will  succeed  in  Maryland.  It  is  neces- 
sary for  trees  here  to  be  slow  in  starting  into  growth  in  spring  and 
late  in  blooming  so  as  to  avoid  injury  by  late  frosts.  The  following 
varieties  are  doubtless  all  satisfactory  in  these  respects.  The  first  five 
are  thin  shelled  French  varieties  and  the  descriptions  of  them  are 
taken  from  "California  Walnut  Industry."  They  are  all  productive 
"bearers. 

Chaberfe,     Fair  sized,   roundish-oval;  kernel  extra  fine  quality. 
Franquette.    Quite   large    and    attractive,   elongate-oval;   kernel 
-full  fleshed  and  sweet,  and  of  a  rich,  nutty  flavor.     Blooms  late  in 
•spring  and  is  as  hardy  as  Parisienne  and  Mayette  Blanche. 

Mayette  Blanche,  One  of  the  finest  dessert  and  market  nuts 
grown.  Especially  valuable  because  of  being  so  hardy  and  such  a 
late  bloomer.  Quite  large  and  uniform,  roundish ;  kernel  full-fleshed, 
sweet  and  nutty.    It  is  often  called  Grenoble. 

Parisienne,  Larger  and  broader  at  apex  than  Mayette  Blanche 
and  equal  to  it  in  all  respects. 

Proeparturiens,  Medium  size,  very  sweet  kernel,  extra  early 
Tiearer. 

San  Jose,  This  is  a  seedling  of  Mayette  Blanche  originated 
several  years  ago  by  Mr.  R.  Wiltz,  16  Lucretia  Avenue,  San  Jose, 
•California.  It  is  considerably  larger  than  any  of  the  above  varieties, 
a  late  bloomer,  an  early  and  prolific  bearer,  as  hardy  as  its  parent,  and 
•  is  thin  sljelled  and  of  excellent  quality.  It  is  extremely  promising  for 
Marvland. 

'Rush,  This  originated  with  Mr.  J.  G.  Rush,  West  Willow,  Pa. 
It  is  hardy  and  one  of  the  most  promising  varieties  for  Maryland.  It 
is  larger  and  rounder  than  Mayette  Blanche  and  is  of  good  quality. 

Norman  Pomeroy,  This  was  originated  by  the  late  Norman 
Pomeroy  of  Lockport,  New  York.  It  is  claimed  to  be  a  very  late 
"bloomer,  an  early  and  prolific  bearer  and  entirely  hardy  where  it  origi- 
nated.   It  is  not  as  large  as  the  Rush.    The  quality  is  good. 
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Drew.  The  Drew  is  a  medium  sized  nut  originated  in  Milford^ 
Delaware.  The  writer  obtained  specimens  of  the  nuts  from  Mr.  David 
Greenawalt,  ChambersbuTg,  Pa. 

Peerless  Paper  Shell,  This  was  originated  by  Mrs.  Rebecca  E. 
Semple,  217  East  Broad  Street,  Burlington,  N.  J.,  from  a  nut  planted 
by  her  fifteen  years  ago.  The  nuts  are  extra  large,  with  thin  but 
rough  shell ;  kernel  large  and  of  good  quality.  This  is  promising  for 
Maryland.  The  young  trees  need  protection  in  winter  for  three  or 
four  years. 

A  number  of  good  unnamed  seedlings  have  been  located  in  vari- 
ous parts  of  the  East,  and  as  far  as  possible  these  will  be  propagated 
at  the  Experiment  Station  and  tested  in  various  parts  of  the  state. 
Reports  on  these  will  be  published  in  due  time. 

VARIETIES  OF  PECANS. 

Varieties  of  pecans  for  Maryland  cannot  be  recommended  with  as. 
much  certainty  as  can  Persian  walnuts  because  the  pecan  has  not  yet 
received  much  attention  in  localities  far  north  of  its  native  home. 
From  the  few  efforts  at  pecan  growing  already  made  in  the  state  there* 
is  reason  to  believe  that  the  most  hardy  varieties  will  succeed  here. 
The  following  varieties  were  suggested  by  Prof.  H.  Harold  Hume,, 
who  has  had  considerable  experience  with  pecans  in  the  Southern 
States.  The  descriptions  are  abbreviated  from  the  full  descriptions, 
of  varieties  by  Prof.  Hume  in  "Th6  Pecan  and  Its  Culture." 

Curtis.  Medium  size,  i5/^  x  %  inches,  ovate-conical,  with* 
pointed  apex ;  shell  thin,  kernel  plump ;  flavor  sweet,  rich,  nutty ;  qual- 
ity excellent. 

Horlbeck.  This  is  one  of  the  newer  varieties  and  no  description 
is  available. 

Mantura.  Large  size  2  x  Ji  inches,  oblong-oval,  blunt  pointed 
at  base,  sharp  pointed  at  apex ;  shell  very  thin,  cracking  quality  very 
good;  kernel  plump;  flavor  sweet,  nutty;  quality  very  good. 

Moneymaker.  Size  medium,  lyV  x  i  inches,  ovate-oblong;, 
base  rounded,  apex  abruptly  rounded,  slightly  wedged;  shell  medium 
thick,  cracking  quality  very  good ;  kernel  plump ;  flavor  sweet,  good ;. 
quality  very  good. 

Pabst.  Size  large,  lys  ^  Ji  inches;  oblong-cylindrical,  base 
rounded,  apex  blunt,  four  angled,  grooved ;  shell  medium  thick ;  crack- 
ing quality  fair ;  kernel  plump ;  flavor  good ;  quality  very  good. 

Stuart.  Large  to  very  large,  ij^  x  i  inches;  ovate-cylindrical; 
base  rounded,  tipped ;  apex  blunt,  abrupt,  somewhat  four  angled ;  shell 
mediun;!  thick ;  cracking  quality  very  good ;  kernel  plump ;  flavor  rich, 
sweet ;  quality  very  good. 

Van  Demon.  Large  to  very  large,  25^  x  i?^  inches,  oblong- 
cylindrical,  base  sloping,  blunt-pointed ;  apex  tapering,  sharp  pointed ; 
shell  medium  thick ;  cracking  quality  fine ;  kernel  fine  grained  and  com- 
pact, sometimes  slack  at  end;  flavor  sweet  and  delicate;  quality  very 
good. 
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CONCLUSION. 

•  There  is  scarcely  any  good  reason  why  people  who  own  favorably 
located,  well  drained  land  without  hardpan  subsoil  in  Maryland,  should 
not  plant  nut  trees,  especially  the  Persian  walnut  and  pecan.  The  old 
argument,  "I  am  too  old  to  plant  trees,"  is  out  of  date,  and  any  loyal 
citizen  ought  to  be  ashamed  to  hide  behind  such  a  flimsy  excuse.  There 
are  comparatively  few  people  in  the'  State  who  are  really  too  old  to 
receive  some  benefit  from,  or  to  take  pride  in,  trees  of  their  own  plant- 
ing. Many  of  the  varieties  mentioned  above  will  bear  at  from  six 
to  eight  years  from  planting  and  at  from  two  to  four  years  fropi  top 
grafting  or  top  budding.  These  few  years  pass  rapidly  and  even 
though  the  one  who  plants  does  not  reap  the  harvest,  he  or  she  plants 
for  future  generations  and  erects  in  these  trees  monuments  to  Hpep 
his  or, her  memory  green  for  many  scores  of  years. 

The  young  and  middle  aged  should  not  only  plant  nut  trees  them- 
selves, but  should  encourage  the  children  to  do  likewise.  Every  farm 
boy  ought  to  have  a  small  nut  nursery  and  be  taught  to  plant  and  care 
for  nut  trees.  Nothing  more  creditable  could  be  done  in  the  schools 
than  to  interest  the  boys  and  girls  in  the  possibilities  of  nut  production 
and  to  celebrate  Arbor  Day  with  the  planting  of  nut  trees.  The  Mary- 
land Experiment  Station  will  attempt  to  furnish  free  of  cost  one  or  two 
nut  trees  to  the  first  fifty  schools  of  the  State  who  apply  for  trees  to 
plant  on  Arbor  Day,  1908,  providing  the  requests  are  sent  in  before 
definite  plans  have  been  made  to  use  all  of  the  trees  on  hand  for  ex- 
perimental work.  If  any  interest  is  shown  by  the  schools  in  this  sub- 
ject the  Experiment  Station  will  endeavor  to  furnish  trees  free  of  cost 
to  them  for  Arbor  Day  planting  in  1909. 

In  the  spring  of  1907  the  Experiment  Station  sent  74  Persian 
wanut  trees  to  16  localities  in  the  State.  This  year  the  Station  pur- 
chased nearly  1,200  trees  of  Persian  walnuts  and  pecans  for 
establishing  eight  or  ten  test  orchards  in  different  portions  of  the 
state,  and  for  sending  to  individuals  for  testing  in  from  75  to  100  dif- 
ferent localities.  In  this  way  it  is  hoped  to  determine  the  usefulness 
and  range  of  the  different  varieties  of  Persian  walnuts  and  pecans  and 
to  create  a  healthy  interest  and  rapid  growth  in  the  nut  industry.  If 
the  writer's  efforts  in  this  work  are  rewarded  by  making  one  hundred 
nut  trees  grow  in  the  near  future  where  one  nut  tree  is  growing  today, 
he  will  feel  well  repaid  for  his  work. 
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MANURING  AND  FERTILIZINO  TRUCK  CROPS. 


By  C.  P.  Close  and  Thomas  H.  White. 

The  radical  differences  in  the  practices  and  opinions  as  to  the 
proper  use  of  manure  and  fertilizers  between  the  growers  of  the  staple 
farm  crops  and  the  growers  of  the  truck  crops,  and  the  fact  that  many 
of  these  opinions  are  not  supported  by  the  theories  frequently  worked 
out  and  presented  by  scientists,  called  forth  the  few  experiments  re- 
ported upon  in  this  bulletin. 

These  tests  cover  only  a  portion  of  the  points  upon  which  there 
is  much  debate  and  it  is  to  be  regretted  that  the  facilities  at  hand  would 
not  permit  taking  up  the  questions  on  a  much  broader  and  more  exten- 
sive scale;  yet  the  results  would  seem  to  be  of  sufficient  interest  and 
value  to  warrant  a  report  at  this  time. 

It  had  been  noticed  that  where  com  land  had  been  treated  with 
animal  manure  there  was  invariably  an  increase  in  the  crop  while  the 
same  land  treated  with  chemicals  would  very  often  "fire"  the  corn,  or 
in  other  words  the  stalks  would  become  prematurely  ripe  with  a  result- 
ing decrease  in  the  yield  of  grain.  As  it  is  the  usual  practice  to  spread 
stable  manure  on  the  surface  and  turn  under  at  the  time  of  plowing,  it 
was  thought  perhaps  something  might  be  learned  about  this  matter  if 
chemical  fertilizers  were  used  in  the  same  way. 

In  considering  this  plan  of  procedure  it  was  of  course  understood 
that  this  manner  of  applying  commercial  fertilizers  while  being  radical 
might  also  be  wasteful.  Still  not  necessarily  so,  when  it  is  considered 
that  the  more  valuable  parts  of  animal  manures  become  easily  soluble 
yet  they  seem  to  be  retained  by  the  soil  for  a  long  period.  For  instance, 
manure  is  frequently  plowed  down  in  the  fall  several  months  before 
the  crop  is  planted. 

STUDIES    MADE   WITH    REFERENCE   TO    TRUCK    CROPS   OR   A    TRUCK    FARM 

ROTATION. 

The  tests  reported  upon  in  this  bulletin  were  conducted  on  four 
series  of  plots,  known  as  A,  B,  C,  and  D. 
Series  A  was  started  in  1902. 
Series  B  was  started  in  1903. 
Series  C  was  started  in  1904. 
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Series  D  was  started  in  1899. 

The  following  is  a  list  of  the  points  under  discussion  and  upon 
which  it  was  desired  to  get  information  concerning : 

I — Comparison  of  stable  manure  and  commercial  fertilizer. 

2 — Comparison  of  plowing  commercial  fertilizer  under,  and  using 
it  as  a  top  dressing  harrowed  into  the  soil  just  before  planting  the  crop. 

3 — Comparison  of  heavy  and  light  applications  of  commercial  fer- 
tilizers. 

4 — Comparison  of  heavy  and  light  applications  of  stable  manure. 

t Comparison  of  fresh  and  rotted  stable  manure. 
Comparison  of  rotted  manure  turned  and  unturned  while  in 
the  compost  heap. 

7 — Comparison  of  commercial  fertilizers  derived  entirely  from 
mineral  sources  with  those  derived  entirely  from  animal  and  vegetable 
sources. 

8 — Comparison  of  the  use  of  stable  manure  and  commercial  ferti- 
lizers for  sweet  potatoes. 

PLAN  OF  EXPERIMENT. 

The  plan  as  outlined  was  to  use  manures  and  commercial  ferti- 
lizers in  connection  with  green  crops  turned  under,  and  to  plant  truck 
crops  rather  than  general  farm  crops.  Also  on  series  B  and  C  the 
fertilizers  were  mixed  so  as  to  compare  with  barn-yard  manure  espe- 
cially in  the  nitrogen  content.  The  aim  was  to  supply  the  same  amount 
of  actual  plant  food  in  the  form  of  chemical  fertilizer  as  was  found  in 
the  stable  manure.  Wishing  to  make  the  experiments  comprehensive 
and  useful  to  the  reader  who  desires  to  follow  the  several  seasons'  work 
in  detail,  the  series  are  at  first  discussed  at  length.  Later  the  compari- 
sons are  made  under  their  several  headings  in  separate  tables. 

SERIES  A,  STARTED  I902. 

The  plots  I,  2,  3  and  4  were  21%  ft.  x  100  ft.  containing  about 
^  of  an  acre. 

Plot  I — Received  the  rate  of  15  tons  of  good  stable  manure  per 
acre  plowed  down  in  the  spring. 

Plot  2 — Received  commercial  fertilizer  750  lbs.  per  acre  at  planting 
time. 

Plot  3 — Received  same  as  plot  2,  but  the  fertilizer  was  sown  on 
and  turned  under  with  the  sod  the  same  as  the  stable  manure  in  the 
spring. 

Plot  4 — ^Was  the  check  or  "nothing"  plot  receiving  no  fertilizer 
^  The  soil  was  a  stiff  loam  underlaid  with  clay.  The  land  had  been 
in  timothy  sod  for  two  years.  All  of  the  plots  were  plowed  on  April 
20.  The  first  crop  was  late  cabbage.  The  ground  was  kept  mellow  and 
clean  by  harrowing.  On  June  15  the  fertilizer  was  applied  to  plot  2 
and  the  land  was  prepared  for  cabbage. 
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Table  I  shows  for  each  plot  the  kind,  amount  and  value  of  ferti- 
lizing material  used  in  1902,  the  yield  and  value  of  crop  and  the  gain 
in  dollars  by  the  use  of  the  fertilizers  and  manure. 

Table  I.  Shows  for  1902  the  Kind,  Amount,  Value  and  Appli- 
cation of  Fertilizing  Material,  the  Yield  and  Value  of  Cabbage  Crop, 
and  the  Gain  by  Use  of  Fertilizers  and  Manures. 


Plot  number 
and  treat- 
ment. 

Kind  of 
fertilizer. 

Per  cent,  of 
plant  food  ap- 
plied, fertili- 
zer. 

Weight 
of  crop, 
pouncb. 

Value  of 
crop    at 
J/>perlb. 

Cost  of 
fertili- 
zer. 

Gain 
from 
fertili- 
zer. 

Plot  1. 

Mahure  plow- 
ed down  April 
20. 

Stable  manure 
16  tons. 

Nitrogen  .4 
Phos.  acid  .2 
Potash  .6 

36889 

$176.94 

$30.00 

$107.21 

Plot  2. 

Com.   fertili- 
zer sowed  on 
surface    at 
]  >lanting  time. 

Dissolved  S.C. 
rock,   348  lbs. 
Dried  blood, 
186  lbs. 
Muriate  of 
pota8h,112  lbs 
Nitrate   of 
soda,  113  lbs. 

Nitrogen  .6 
Phos.  acid  .7 
Potash  .7 

33772 

$168.86 

$11.06 

$118.06 

Plot  3. 

Com.   fertili- 
zer   plowed 
down  April  20. 

Same  as  plot  2. 

Same  as  plot  2. 

37976 

$189.88 

$11.08 

$189.07 

Plot  4. 

Check, 
Received  no 
fertilizer. 

7946 

$39.73 

After  the  cabbage  was  harvested  the  plots  were  seeded  to  rye.  On 
April  24,  1903  a  square  yard  of  the  rye  was  cut  and  weighed  green. 
After  drying  it  was  weighed  again.  The  green  and  dry  weights  follow : 

Lbs.  per  acre  Lbs.  per  acre 

green.  dry. 

Plot  I  9680  1512 

Plot  2  6352  1058 

Plot  3  8772  1 361 

Plot  4  2722  454 

Plot  I  received  manure  and  plot  3  received  fertilizer  as  in  1902, 
and  on  April  24,  1903,  the  green  rye  was  turned  under.  The  ground 
was  kept  in  good  condition  and  on  June  26  the  fertilizer  was  applied 
lo  plot  2. 

Stowell's  Evergreen  sweet  corn  was  planted  on  June  26  and 
made  a  poor  stand  and  a  poor  growth  on  account  of  the  wet  season. 
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Plot  I  had  about  5%  of  a  stand  with  poor  growth  and  medium 
sized  ears. 

Plot  2  had  about  50%  of  a  stand  with  growth  and  ears  like  plot  i. 

Plot  3  had  about  80%  of  a  stand,  otherwise  it  was  like  plot  i. 

Plot  4  had  about  80%  of  a  stand  with  poor  growth  and  no  mar- 
ketable ears. 

It  is  interesting  to  note  that  the  corn  came  up  better  on  plot  3 
which  had  the  fertilizer  plowed  under  in  the  spring  and  on  plot  4,  the 


Rye  from  Plots  1,  2,  3  and  4,  Series  A,  1903. 

check  plot,  than  on  either  of  the  others.  The  stand  being  so  irregular 
it  was  impossible  to  secure  accurate  data,  therefore  no  other  records 
were  kept  of  this  crop. 

Crimson  clover  was  sown  at  the  last  working  of  the  com. 

By  May  i,  1904,  the  crimson  clover  was  coming  into  bloom.  Plot 
I  had  a  good  stand  and  the  best  clover  of  any  of  the  plots.  Plot  2  was 
not  quite  as  good  as  plot  i.  The  stand  on  plot  3  was  not  very  good, 
but  the  plants  were  vigorous  and  strong.  Plot  4  was  very  poor  in 
stand  and  growth. 
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On  May  i6,  1904,  plot  3  received  its  usual  amount  of  commercial 
fertilizer.  Plot  i  which  had  received  stable  manure  the  two  previous 
seasons  had  nothing  put  on  this  year  because  it  was  thought  that  there 
being  a  much  larger  amount  of  plant  food  in  the  manure  than  in  the 
fertilizer,  it  would  be  a  fairer  comparison  to  leave  off  the  manure  for 
one  season.  The  plots  were  all  plowed  on  May  16  turning  under  the 
crimson  clover. 

On  June  17,  plot  2  received  its  dressing  of  commercial  fertilizer 
as  in  the  years  previous  and  the  ground  was  prepared  for  late  cabbage. 

The  yields  for  1904  and  the  increase  in  value  bf  the  fertilized  plots 
over  the  check  plot  are  as  follows : 


ot. 

lbs. 

Value  at 

Value  of 

Gain  over 

y2^lh. 

fertilizer. 

check. 

I 

Q280 

$46.40 

$35.50 

2 

7780 

38.90 

$11.08 

16.92 

3 

8540 

42.70 

11.08 

20.82 

4 

2180 

10.90 



Check  Plot  SerleB  A,  Showing  the  Poor  Grade  of  the  Cabbage. 


The  cabbage  was  harvested  so  late  that  the  cover  crop  seed  could 
not  be  put  in. 

On  April  3,  1905,  plot  I  received  manure  and  plot  3  fertilizer  as 
usual. 
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The  plots  were  all  plowed  on  April  i8  and  the  fertilizer  was  ap- 
plied to  plot  2.  Maine  grown  Early  Rose  seed  potatoes  cut  to  one  eye 
were  planted  at  once. 

The  weather  was  very  dry,  and  the  stand  of  vines  was  very  poor. 

The  potatoes  were  dug  September  7  and  the  yield  was  as  follows 
calculated  per  acre : 


1st  grade 

2nd  grade 

Value. 

Value 

Gain  over 

Plot. 

lbs. 

lbs. 

of  fertilizer. 

check  plot. 

I 

3820 

1080 

$40.90 

$30.00 

$7.60 

2 

2200 

920 

24.31 

11.08 

9-93 

3 

2240 

700 

24.15 

11.08 

977 

4 

260 

280 

3.30 

The  first  grade  was  valued  at  60  cents  per  bushel  and  the  second 
grade  at  15  cents  per  bushel. 

On  September  16,  1905,  Alsike  clover  was  sown  on  all  of  the 
plots.  This  was  mostly  winter  killed  and  on  April  7,  1906,  the  ground 
was  disc  harrowed  and  again  seeded  with  a  mixture  of  Alsike  and  red 
clover.  A  good  stand  was  secured  and  late  in  the  summer  this  was 
cut  and  left  on  the  ground. 

On  June  28,  1907,  the  clover  was  cut  and  cured  for  hay.  The 
yields  and  value  per  acre  of  the  plots  follow,  calculating  hay  at  $15.00 
per  ton: 


ot. 

I 

lbs. 
6800 

Value. 
$51-00 

Gain  over  check  plot, 
$42.00 

2 

3 
4 

4000 
3800 
1200 

30.00 

28.50 

9.00 

21.00 
19.50 

After  removing  the  hay,  plots  i  and  3  received  the  manure  and 
fertilizer  as  in  previous  seasons  and  the  plots  were  all  plowed. 

On  July  8,  plot  3  received  its  portion  of  fertilizer  which  was  har- 
rowed in.  The  plots  were  then  planted  to  cabbage  and  the  crop  was 
harvested  on  October  10.  The  yields,  value  of  crop  and  fertilizer  and 
gain  per  acre  over  check  plots  follow: 

Value  of 

crop. 

$96.80 

121.00 

140.46 

3146 

Table  II  is  a  summary  of  the  results  of  the  five  years'  work  in 
series  A,  and  shows  the  total  amount  and  value  of  the  manure  and  ferti- 
lizer applied  to  the  plots,  the  total  value  of  the  crops  on  the  different 
plots  and  the  gain  of  the  fertilizer  plots  over  the  check  plot.  All  figures 
are  given  at  the  acre  rates.  The  commercial  fertilizer  plots  gave 
greater  gains  than  the  manure,  especially  the  one  where  the  fertilizer 
was  plowed  down  in  the  spring. 


Plot. 

lbs. 

I 

19360 

2 

24200 

3 

28092 

4 

6292 

Value  of 

Gain  over 

fertilizer. 

check  plot. 

$30.00 

$35.34 

11.08 

78.46 

1108 

97.92 
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Table  II.  Shows  Total  Amounts  and  Value  of  Manure  and  Ferti- 
lizer per  Acre  Applied  to /Series  A  in  the  Five  Years  and  Total  Value 
of  Crops  and  Gain  per  Acre  for  Fertilizer  Over  the  Check  Plot. 


Plot  Number 
and  treatment. 

Total  amount  of  fer- 
tilizer applied  per 
acre. 

Value  of 
Fertilizer 
per  acre. 

Value  of  all 

crops  per 

acre. 

Total  gain 

by  use  of 

fertlizers. 

Plot  1. 

Stable  manure  plow- 
ed down. 

45  tons. 

$90.00 

$412.04 

$227.65 

Plot  2. 

Commercial  fertiliz- 
er sowed  on  surface 

Dissolved  S.  C.  rock, 

1892  lbs. 

Dried  blood  744  lbs. 

Muriate     potash, 

448  lbs. 

Nitrate  of  soda, 

452  lbs. 

$44  32 

$888  07 

$244.86 

Plots. 

Commercial  fertiliz- 
er plowed  down. 

Same  as  plot  2. 

$44.32 

$425.69 

$287.08 

Plot  4. 

Check, 
Received  no  fertiliz- 
er. 

$94.89 

SERIES  B. 

The  second  series  or  series  B  was  laid  off  in  the  spring  of  1903 
and  was  the  outcome  of  the  fact  that  a  comparison  of  the  plots  on  ser- 
ies A  could  scarcely  be  fair  on  account  of  there  being  no  relation  either 
between  the  amounts  or  the  value  of  the  plant  food  in  the  ingredients 
supplied  to  the  several  plots.  Series  B  was  upon  the  same  kind  of 
land  as  series  A  and  had  been  in  sod  the  same  length  of  time.  On  ac- 
count of  the  small  amount  of  this  land  of  nearly  uniform  character  the 
nine  plots  contained  only  ^  ^  of  an  acre  each.  Plot  i  received  15  tons 
stable  manure  per  acre  plowed  down  in  the  spring.  Plot  2,  check,  re- 
ceived no  fertilizer.  Plot  3  received*  commercial  fertilizer  to  approxi- 
mate in  actual  plant  food  the  amounts  in  the  stable  manure  applied  to 
plot  I.  This  was  plowed  down  in  the  spring.  Plot  4  received  the  same 
amount  of  fertilizer  as  plot  3  only  it  was  applied  and  harrowed  in  after 
the  ground  was  prepared  for  planting.  Plot  5,  check,  received  no  ferti- 
lizer. Plot  6  received  750  pounds  of  commercial  fertilizer  plowed  down 
in  the  spring.  Plot  7  received  the  same  as  plot  6,  but  it  was  applied  and 
harrowed  in  after  the  ground  was  prepared  for  planting.  Plot  8  received 
six  tons  of  stable  manure  per  acre  plowed  down  in  the  spring.  This 
would  supply  about  the  same  amount  of  plant  food  per  acre,  except  in 
phosphoric  acid,  as  is  supplied  by  the  750  lbs.  of  fertilizer  in  plots  6 
and  7.    Plot  9,  check,  received  no  fertilizer. 
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This  series  of  plots  contained  a  strip  of  gravel  and  because  of  the 
probability  of  variation  in  character  three  plots  were  used  as  checks. 
The  manure  and  fertilizer  to  be  plowed  down  were  applied  and  the 
plots  were  all  plowed  on  April  23.  They  were  occasionally  harrowed 
until  July  10,  when  plots  4  and  7  were  top  dressed  with  commercial  fer- 
tilizer. On  July  27,  Premium  Flat  Dutch  cabbage  was  planted.    This 


Cabbage  on  Check  Plot  Series  B,  1907. 
(Part  of  plot  4  in  upper  left  hand  corner). 

crop  was  harvested  November  7  and  the  results  per  acre  are  given  in 
table  III  which  also  shows  the  amounts  and  value  of 'manure  and 
fertilizer  applied,  the  yield  and  value  of  the  crop  at  one-half  cent  per 
pound  and  the  gain  or  loss  on  the  fertilized  plots  compared  with  the 
check  plots. 
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Table  III.  Records  of  Series  B,  1903 — Cabbage.  Shows  per  Acre 
the  Amount  and  Cost  of  Manure  and  Fertilizer  Applied,  the  Yield  and 
Value  of  the  Crop  and  the  Gain  or  Loss  of  Fertilized  Plots  Compared 
with  Check  Plots. 


^'V^Tm^r'     Amount  of  Fertilizer. 

Yield  in 
pounds. 

Value  of 
crop. 

Value 
of  fer- 
tilizer 
used. 

Gain 
for 
ferti- 
lizers. 

1 
Stable     manure  16  tons  per  acre, 
plowed    down 
April  23. 

16,320 

$81.60 

130.00 

9.20 

2 
Check,  received 
no  fertilizer. 

11,800 

59.00 

3 

CJommercial  fer- 
tilizer plowed 
down  April  23 

Dis.  S.  C.  rock,  600  lbs. 
Dried  blood,  1000  lbs. 
Mur.  of  potash,  250  lbs. 
Nitrate  of  soda,  300  lbs. 

22,960 

114.80 

39.25 

33.15 

4 
Same  as  8,  sow- 
ed on  surface  at 
planting  time. 

Same  as  8. 

22,400 

112.00 

39  25 

30.35 

6 
Check,  received 
no  fertilizer. 

5160 

25.80 

6              |Di8.  S.  C.  rock.  346  lbs. 
Commercial  fer-  Dried  blood,  186  lbs. 
tilizer  p  1 0  w  e  d' Muriate  potash,  112  lbs. 
down.                   Nitrate  of  soda,  112  lbs. 

15,920 

79.60 

11.08 

38.12 

7             1 
Same  as  6  sow-  Same  as  6. 
ed  on  surface  at 
planting  time. 

14,120 

70.60 

11.08 

29.12 

8 
Stable     manure |6  tons  per  acre, 
plowed  down. 

14,840 

74.20 

12.00 

31.80 

9              1 
Check,  received! 
no  fertilizer. 

7000 

35.00 

The  gain  for  each  fertilized  plot  was  computed  by  adding  together 
the  value  of  crop  on  the  two  check  plots  nearest  the  fertilized  plot, 
dividing  by  two  and  increasing  this  sum  by  the  cost  of  fertilizer  and 
subtracting  this  amount  from  the  value  of  crop  from  fertilized  plot. 
Plots  I,  3  and  4  were  compared  with  the  average  of  2  and  5,  and  plots 
6,  7  and  8  with  the  average  of  5  and  9. 


228  MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

The  crop  of  1903  was  harvested  so  very  late  that  the  land  was 
allowed  to  lay  bare  during  the  winter.  On  March  28,  1904,  the  manure 
and  fertilizers  were  applied  on  the  several  plots  which  were  to  have 
fertilizers  plowed  under  and  all  the  plots  were  plowed.  On  April  5, 
after  harrowing,  the  remaining  plots  received  their  dressings  of  ferti- 
lizer, and  the  ground  was  prepared  for  potatoes.  Furrows  three  inches 
deep  were  laid  off  2j4  feet  apart  and  Maryland  grown  second  crop 
Early  Rose  potatoes  cut  to  two  eyes  were  planted  14  inches  apart. 

Table  IV.  shows  the  yield  of  first  and  second  grade  potatoes,  the 
value  of  the  crop  at  60  cents  per  bushel  for  first  grade  and  15  cents 
per  bushel  for  second  grade,  the  value  of  fertilizer  used  on  the  differ- 
ent plots  and  the  gain  in  value  of  products  from  fertilized  plots  9ver 
the  check  plots. 

Table  IV.  Shows  Yield  of  Potatoes  in  1904  in  Series  B,  Value  of 
Crop,  Value  of  Fertilizers  used  and  Gain  of  Fertilized  Plots  over 
Check  Plots. 


1st  grade 

2nd  grade 

Value  of 

Value  of 

Gain  from 

lot. 

lbs. 

lbs. 

crop. 

fertilizer  used. 

fertilizers- 

I 

11680 

2480 

$123-00 

$30.00 

$50.65 

2 

4960 

2680 

56.30 

3 

13600 

3360 

144.40 

39.25 

62!8o' ' 

4 

1 1 840 

3400 

126.90 

39.25 

45-30 

5 

2040 

3200 

28.40 

6 

7040 

3320 

78.70 

11.08 

47.22 

7 

7040 

2360 

76.30 

11.08 

44.82 

8 

7040 

3000 

77.90 

12.00 

45-50 

9 

600 

2560 

12.40 

The  poor  showing  on  plot  9  wa.s  due  to  water  soaked  soil,  this 
being  the  lowest  plot. 

Crimson  clover  was  sown  after  the  potatoes  were  harvested. 

By  May  16,  1905,  the  crimson  clover  had  made  such  a  rank  growth 
as  to  make  it  very  difficult  to  properly  apply  and  plow  down  manure 
and  fertilizer.  For  this  reason  the  clover  was  plowed  under.  The 
clover  apparently  decayed  rapidly  and  the  manure  and  fertilizers  were 
applied  to  the  plots  to  be  plowed  down  on  June  26,  and  all  of  the  plots 
were  plowed  again.  After  several  harrowings  the  plots  4  and  7  were 
top  dressed  with  fertilizer  and  Autumn  King  cabbage  was  planted  on 
July  7.  This  crop  was  harvested  on  November  7  and  the  results  per 
acre  are  given  in  table  V,  which  shows  the  yield,  value  of  crop,  value 
of  manure  and  fertilizer  used  and  the  gain  or  loss  of  the  fertilized  plots 
over  the  check  plots.    The  crop  was  valued  at  one-half  cent  per  pound. 
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Table  V.  Shows  the  Yield  per  Acre  of  Cabbage  in  1905,  Series 
B,  the  Value  of  Manure  and  Fertilizer  used  and  the  Gain  or  Loss  of 
the  Fertilized  Plots  over  the  Check  Plots. 


Yield  in 

Value  of 

Value  of 

Gain  for 

Loss  for 

Plot. 

lbs. 

crop. 

fertilizer. 

fertilizers. 

fertilizer.^. 

I 

7760 

$38.80 

$30,00 

$8.80 

2 

3680 

18.40 

.... 

3 

9880 

49.40 

3925 

7-45 

4 

9440 

47.20 

39-25 

9-65 

5 

3360 

16.80 

.... 

6 

6400 

32.00 

11.08 

7.62 

7 

8080 

40.40 

11.08 

16.02 

8 

9080 

4S40 

12.00 

20.10 

.... 

9 

i960 

9.80 

.... 

Cabbage  on  Plot  4.  Series  B.  1907. 


The  plots  were  again  left  bare  through  the  winter,  and  wishing 
to  note  the  residual  effect  of  the  manure  and  commercial  fertilizer, 
neither  was  applied  in  1906.  All  plots  were  plowed  April  6  and  planted 
to  Green  Mountain  potatoes.  The  season  was  very  wet  and  the  crop 
harvested  was  very  poor  on  account  of  so  many  tubers  decaying. 
Table  VI  gives  the  yield  per  acre  of  merchantable  and  unmerchantable 
crop,  the  value  of  the  merchantable  i>ortion  at  60  cents  per  bushel  for 
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first  grade  and  15  cents  per  bushel  for  second  grade,  the  value  of  the 
crop  and  the  gain  of  fertilized  plots  over  check  plots. 

Table  VI,  Series  B,  1906.  Shows  Yield  per  Acre  of  Merchantable 
and  Unmerchantable  Potatoes,  the  Value  of  Crop  and  the  Gain  of  Fer- 
tilized Plots  over  Check  Plots. 


Merchantable 

Unmerchant- 

Value of 

Gain  for 

lot. 

lbs. 

able  lbs. 

crop. 

Fertilizer, 

I 

9520 

1440 

$108.80 

$86.60 

2 

2920 

680 

30.90 

3 

2600 

800 

28.00 

"5.8^ 

4 

3760 

640 

39-20 

17.00 

5 

1 160 

760 

1350 

6 

1320 

440 

1430 

4-45 

7 

1160 

400 

12.60 

2.7s 

8 

1200 

320 

12.80 

2.95 

9 

560 

240 

y6.2o 

This  crop  was  practically  a  failure.  The  heavy  rains  in  August 
were  no  doubt  responsible  for  the  results.  Plot  i  had  much  less  rot 
than  any  of  the  others. 

Rye  was  sown  after  the  potatoes  were  dug  in  1906. 

About  the  third  week  in  April,  1907,  one  square  yard  of  rye  in 
each  plot  was  cut,  measured  and  weighed,  with  the  following  results 
calculated  per  acre. 


Height: 

Plots. 

Weight  lbs. 

feet,     inches. 

I 

14520 

2            6 

2 

12100 

2            3 

3 

14520 

2            6 

4 

15125 

2            6 

5 

7260 

I            6 

6 

10890 

I            9 

7 

"SOS 

I          10 

8 

10285 

I          10 

9 

4840 

I            6 

On  May  2,  1907,  the  manure  and  fertilizer  to  be  plowed  under 
were  applied  and  all  the  plots  were  plowed  turning  under  the  rye.  On 
July  8  the  fertilizer  was  applied  to  plots  4  and  7  and  the  ground  was 
prepared  for  planting.  On  July  10  all  plots  were  planted  with  Land- 
reth's  Large  Late  Flat  Dutch  cabbage.  The  growing  season,  while 
being  very  moist  and  rainy,  was  free  from  heavy  floods  of  rain.  A 
good  crop  resulted  and  was  harvested  on  October  10.  Table  VII 
shows  per  acre  the  yield  and  value  of  the  crop  at  one-half  cent  per 
pound,  the  value  of  the  fertilizer  used  and  the  gain  of  the  fertilized 
plots  over  the  check  plots. 


MANURING  AND  FERTILIZING  TRUCK  CROPS.  281 

Table  VII,  Series  B.  Shows  the  Yield  of  Cabbage  per  Acre,  the 
Value  of  Crop,  the  Value  of  Fertilizer  used  and  the  Increased  Yield  of 
Fertilized  Plots  over  Check  Plots. 


Yield 

Value  of 

Value  of 

Gain  for 

^o. 

lbs. 

crop. 

Fertilizer 
used. 

Fertilizer 

I 

31640 

$158.20 

$30.00 

$61.70 

2 

16800 

84,00 



3 

33040 

165.20 

39.25 

59.45 

4 

31136 

15568 

39.25 

49.93 

5 

9800 

49.00 



6 

23968 

119.84 

•           11.08 

56.96 

7 

23520 

117.60 

11.08 

54-72 

8 

19040 

95.20 

12.00 

3140 

9 

10920 

54.60 

The  result  of  series  B  for  the  five  years  1903-4-5-6-7  are  assem- 
bled and.  shown  in  table  VIII.  The  total  value  per  acre  of  the  five 
crops  harvested,  the  total  value  of  the  manure  and  fertilizer  used  and 
the  total  gain  of  the  fertilized  plots  over  the  check  plots  are  given. 

Table  VIII,  Series  B,  1903-4-5-6-7.  Shows  Total  Value  per  Acre 
of  the  Five  Crops  from  Each  Plot,  Total  Value  of  Manure  and  Ferti- 
lizer Used  and  the  Gain  for  the  Fertilized  Plots. 


Value  of 

Value  of 

Gain  for 

No. 

five  crops. 

fertilizer. 

fertilized  plots 

I 

$510.40 

$120.00 

$199-35 

2 

248.60 

3 

501.80 

157.00 

15375 

4 

480.98 

157.00 

13293 

5 

133.50 

6 

324.44 

44.32 

15437 

7 

317.50 

44.32 

U7-43 

8 

305.50 

48.00 

131 -75 

9 

118.00 

SERIES  C. 

Series  C  was  begun  in  1904.  The  object  of  this  series  was  to  test 
stable  manure  with  commercial  fertilizers  both  in  the  form  of  chemicals 
like  dissolved  South  Carolina  rock,  nitrate  of  soda  and  muriate  of 
'  potash  and  in  such  waste  animal  products  as  raw  bone,  dried  blood, 
etc.  Some  truckers  believed  that  animal  refuse  was  superior  to  chemi- 
cals as  fertilizers. 

Three  stable  manure  plots  were  included  to  demonstrate  the  most 
economical  method  for  the  truckers  to  follow  with  manure  purchased 
and  hauled  from  the  city. 
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I^nd  of  the  same  character  as  series  A  and  B  was  selected  for 
this  work.  The  ground  had  been  planted  several  years  before  to  apple 
trees,  had  been  cultivated  and  for  three  or  four  seasons  had  been  en- 
riched by  plowing  under  crimson  clover.  Two  years  previous  to  the 
commencement  of  the  present  experiment  the  apple  trees  were  removed 
and  field  com  was  planted.  The  next  season  stable  manure  was  applied 
and  sweet  corn  planted. 

Nine  plots  of  one-fortieth  of  an  acre  were  in  this  series  and  were 
treated  as  follows,  all  amounts  of  manure  and  fertilizers  being  stated 
at  the  per  acre  rate. 

Plot  I — ^20  tons  of  stable  manure  fresh  from  the  horse  barn  spread 
evenly  over  the  plot  in  the  winter. 

Plot  2 — 20  tons  of  the  same  manure  at  the  same  time  thrown  into 
a  pile  and  turned  occasionally  so  as  not  to  fire  fang. 

Plot  3 — 20  tons  of  stable  manure  at  the  same  time  thrown  into  a 
pile  but  not  disturbed  until  time  to  plow  in  the  spring. 
Plot  4 — Check,  no  fertilizer. 

Plot  5 — Chemical  fertilizers  to  equal  the  amount  of  plant  food  in 
the  20  tons  of  manure ;  880  pounds  dissolved  South  Carolina  rock,  480 
pounds  muriate  of  potash,  1280  pounds  nitrate  of  soda,  plowed  under 
in  the  spring. 

Plot  6 — Same  as  plot  5,  but  the  fertilizers  were  spread  on  the 
surface  and  harrowed  in  just  before  the  crops  were  planted. 

Plot  7 — Animal  refuse  fertilizers  equal  in  amount  of  plant  food 
to  that  used  in  the  manure  and  chemical  fertilizer  plots.  This  was 
plowed  under  in  the  spring;  raw  bone  600  pounds,  dried  blood  2000 
pounds,  wood  ashes  4000  pounds. 

Plot  8 — Received  the  same  fertilizers  as  7  but  they  were  spread 
on  the  surface  the  same  as  on  plot  6  and  harrowed  in. 
Plot  9 — Check,  no  fertilizer. 

The  manure  was  hauled  to  the  plots  on  February  11,  1904,  and 
was  spread  over  plot  i  on  that  date. 

The  piles  of  manure  placed  on  plots  2  and  3  at  that  time  were 
spread  on  April  14.  Plots  5  and  7  were  dressed  with  fertilizers  on 
April  14  and  all  of  the  plots  were  plowed.  On  May  3  the  fertilizers 
were  spread  over  plots  6  and  8  and  harrowed  in. 

One-half  of  each  plot  was  at  once  planted  to  peas,  onions,  lettuce, 
tomatoes  and  sweet  com.  There  was  a  poor  irregular  stand  of  these 
crops  and  no  results  were  obtained  except  that  the  fertilized  plots  did 
a  little  better  than  the  checks. 

On  July  14  the  other  half  of  each  plot  was  plowed  and  planted 
to  McCormick  potatoes.  The  potatoes  did  well  and  were  dug  October 
31  with  the  results  per  acre  shown  in  table  IX.  The  first  grade  pota- 
toes are  valued  at  60  cents  per  bushel  and  the  second  grade  at  15  cents 
per  bushel. 
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Table  IX,  Series  C,  1904.  Shows  Amount  and  Value  per  Acre  o£ 
Manure  and  Fertilizer  Used,  the  Yield  of  First  and  Second  Grade 
Potatoes  and  Value  of  Same,  and  the  Loss  for  Fertilized  Plots  over 
Check  Plots. 


Value        Value  Loss 

of  of  for 

crop.      Fertilizer.    Fert'zV 


Yield 

Yield 

first 

second 

grade. 

grade. 

Plot  I. 

20  tons  per  acre 

5520 

1840 

manure  spread  in  winter. 

Plot  2. 

20  tons  manure 

7200 

1760 

piled  and  turned. 

Plot  3. 

20  tons  manure 

7360 

1520 

piled,  not  turned. 

Plot  4. 

Nothing. 

6560 

1760 

Plot  5. 

Dissolved  S.  C.  rock. 

880  lbs. 

Muriate  of  potash. 

6080 

1360 

480  lbs. 

Nitrate  of  soda, 

1280  lbs. 

Plowed  under. 

Plot  6. 

Same  as  5,  sowed 

6160 

1680 

on  the  surface. 

Plot  7. 

Raw  bone,  600  lbs. 

Dried  blood,  2000  lbs. 

6840 

1520 

Wood  ashes.  4000  lbs. 

Plowed  under. 

Plot  8. 

Same  as  7,  sowed 

4880 

1520 

on  the  surface. 

Plot  9. 

Nothing. 

6320 

1600 

$59.80       $40.00       $50.20 


$76.40       $40.00       $33.60 


$77.40       $40.00       $32.60 


$70.00 


$64.20   $44.00   $49.80 


$65.80   $44.00   $45.20 


$72.20   $72.00   $66.50 


$52.60   $72.00   $86.60 


$67.20 


In  1905  the  manure  was  hauled  to  the  plots  on  January  i.  On 
April  3  the  manure  piles  were  spread  on  plots  2  and  3  and  the  ferti- 
lizers on  plots  5  and  7  and  all  of  the  plots  were  plowed.  On  April 
18,  the  fertilizers  were  broadcasted  over  plots  6  and  8  and  after  har- 
rowing it  in  all  plots  were  planted  to  "Best  Early"  garden  peas.  These 
were  harvested  as  they  matured. 
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Table  X  shows  per  acre  the  yield  and  value  of  peas,  the  value  of 
the  manure  and  fertilizer  used  and  the  loss  per  acre  on  the  fertilized 
plots. 

Table  X,  Series  C,  1905.  Shows  per  Acre  the  Yield  and  Value  of 
Peas,  the  Value  of  Manure  and  Fertilizer  used  and  the  Loss  of  Ferti- 
lized Plots  Compared  with  Check  Plots. 


Yield  in       Value  at 


No. 

I 
2 
3 
4 

5 
6 

7 
S 

9 


bushels. 
40.8 
43-6 
34.5 
317 
26.4 
22.5 

19-3 
29.7 
23.8  • 


$1.00  per  bu. 
$40.80 
43.60 
34.50 
31.70 
26.40 
22.50 
19.30 
29.70 
23.80 


ilue  of 

Loss  for 

ertilizers. 

fertilizer. 

$40.00 

$30.90 

40.00 

28.10 

40.00 

37.20 

44.00 

49.30 

44.00 

53.20 

72.00 

76.50 

72.00 

66.10 
..... 

After  the  peas  were  all  off  the  plots  were  plowed  and  on  July 
8  were  planted  with  McCormick  potatoes.  Table  XI  gives  the 
yield  per  acre  of  first  grade  and  second  grade  potatoes  and  the  value 
of  the  crop  at  60  cents  per  bushel  for  first  grade  and  15  cents  for  sec- 
ond grade,  and  the  gain  in  money  value  of  the  fertilized  plots  over  the 
check  plots. 

Table  XI,  Series  C,  1905.  Shows  Yield  per  Acre  of  First  Grade 
and  Second  Grade  Potatoes,  the  Value  of  the  Crop  and  the  Gain  of 
Fertilized  Plots. 


Yield  in 

Pounds  second 

Value  of 

Gain  for  ferti- 

Plot. 

first  grade. 

grade. 

crop. 

lized  plots. 

I 

13720 

1480 

$140.90 

$39.90 

2 

11800 

1000 

120.50 

9.50 

3 

11160 

1020 

1 14.15 

3.15 

4 

1 1000 

400 

1 11.00 



1 1280 

760 

114.70 

370 

6 

11680 

720 

118.60 

7.60 

7 

1 1400 

720 

115.80 

10.50 

8 

12000 

1080 

122.70 

17.40 

9 

10240 

1160 

105.30 

These  plots  having  had  such  a  large  amount  of  manure  and  ferti- 
lizer applied  in  1904  and  1905,  none  was  added  in  1906.  The  plots 
were  all  plowed  in  April,  1906,  and  planted  with  Paragon  tomatoes. 
Table  XII  gives  the  yield  per  acre,  the  value  of  crop  at  one-half  cent 
per  jx)und,  and  the  gain  for  the  fertilized  plots. 


MANUBINO  AND  FOBTILIZINO  TRUCK  CROPS.  285 

Table  XII,  Series  C,  1906.  Shows  Yield  of  Tomatoes  per  Acre, 
Value  of  Crop  and  Gain  for  Fertilized  Plots. 

Yield  in  Value  of  Gain  for 

Plot.  Pounds.  Crop.  Fertilized  Plots. 

1  9380  $46.90  $  6.65 

2  13900  69.50  29.15 

3  ,  14720  7360  33.25 

4  8070  40.35  .     

5  13600  68.00  27.65 

6  16600  83.00  42.65 

7  14180  70.90  3560 

8  14340  71.70  36.40 

9  7060  35.30  

In  1907  manure  was  again  applied  at  the  same  rate  per  acre  and 
under  the  same  conditions  as.  in  1904.  On  May  17  the  commercial 
fertilizers  were  applied  to  the  plots  5  and  7  and  all  of  the  plots  were 
plowed.  A  change  was  made  in  substituting  the  carbonate  of  potash 
for  wood  ashes  in  plot  7. 

Plots  6  and  8  were  top-dressed  with  fertilizer  on  July  9  and  after 
being  harrowed  all  of  the  plots  were  planted  to  Perfection  Savoy  cab- 
bage.   The  cabbage  was  harvested  on  October  29. 

Table  XIII  gives  the  yield  per  acre  and  value  of  the  crops  at  one- 
half  cent  per  pound,  the  cost  of  the  manure  or  commercial  fertilizer 
and  the  gain  or  loss  of  the  fertilized  plots. 

Table  XIII,  Series  C,  1907,  Shows  Yield  and  Value  of  Cabbage 
per  Acre,  Value  of  Fertilizer  used  and  Gain  or  Loss  of  Fertilized  Plots. 


Yield  of 

Value  of 

Value  of 

Gain  of 

Loss  of 

Crop. 

Crop. 

Fertilizer. 

Fertilized 

Fertilized 

Plot. 

Plots. 

Plots. 

I 

30520 

$152.60 

$40.00 

$1.40 

2 

38320 

191.60 

40.00 

37.60 

.... 

3 

38000 

190.00 

40.00 

36.00 

.... 

4 

22800 

114.00 

• . .  ■ 

5 

39920 

199.60 

44.00 

41.60 

.  •  •  • 

6 

39480 

197.40 

44.00 

39.40 

.... 

7 

38400 

192.00 

72.00 

25.00 

.  • .  • 

8 

36720 

183.60 

72.00 

16.60 

.... 

9 

19000 

95.00 

The  results  of  the  five  crops  grown  in  the  four  years  1904  to  1907 
inclusive,  are  shown  in  table  XIV.  In  this  table  are  given  the  total 
value  of  all  of  the  crops  grown  on  each  plot,  computed  per  acre,  the 
total  cost  of  manure  or  fertilizer  and  the  total  gain  or  loss  per  acre 
from  the  use  of  manure  or  fertilizer.  The  figures  show  that  it  is  not 
profitable  to  use  such  large  amounts  of  fertilizing  materials. 
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Table  XIV,  Series  C,  1904  to  1907.  Shows  Total  Value  per  Acre 
of  Five  Crops,  Total  Value  of  Manure  and  Fertilizer  used  and  Total 
Gain  or  Loss  of  the  Fertilized  Plots. 


Value  of 

Value  of 

Gain  of 

Loss  of 

lot 

Five  Crops. 

Fertilizers. 

Fertilized  plots. 

Fertil'd  plots. 

I 

$441.00 

$120.00 

.  • .  •  • 

$35.95 

2 

501.60 

120.00 

$14.55 

3 

489.65 

120.00 

2.60 

4 

367.05 



5 

472.90 

132.00 

26.15 

6 

487.30 

132.00 

8.77 

7 

470.20 

216.00 

71.90 

8 

460.30 

216.00 

82.30 

9 

326.60 

SERIES  D. 

. 

Series  D,  started  in  1902,  is  a  comparison  of  commercial  fertilizer 
and  manure  on  sweet  potatoes. 

After  some  preliminary  work  from  1899  to  1902  inclusive,  which 
seemed  to  indicate  that  just  as  good  results  could  be  obtained  by  using 
chemical  fertilizers  as  by  using  barn-yard  manure  in  the  production 
of  sweet  potatoes,  Series  D  was  started. 

The  plan  was  to  have  three  plots  and  to  treat  one  with  stable 
manure,  one  with  commercial  fertilizer  and  the  other  to  be  untreated 
for  a  check  plot. 

That  the  cumulative  effects  of  the  manure  and  fertilizer  might  be 
noticed  the  sweet  potato  was  to  be  the  crop  planted  year  after  year 
without  a  change,  and  as  its  effect  upon  the  soil  was  and  is  still  an 
interesting  question  it  was  thought  that  this  might  prove  of  value. 

The  original  plots  of  ^  of  an  acre  each  selected  for  this  experi- 
ment, were  a  light  yellow  loam  with  a  yellow  clay  subsoil.  These  plots 
were  quite  fertile  having  been  heavily  manured  for  sweet  potatoes  and 
other  truck  crops  for  several  seasons.  In  1902,  unavoidable  circum- 
btances  made  necessary  a  change  in  the  location  and  the  work  was 
moved  a  short  distance  to  the  present  plots  of  the  same  size  and  char- 
acter of  soil  as  the  original  plots.  These  new  plots  were  not  as  fertile 
as  the  old  ones  because  no  stable  manure  had  been  applied  for  several 
years.  For  a  number  of  years  previous  to  1901  fruit  trees  occupied 
this  land. 

A  careful  study  should  be  made  of  the  tabulated  data  following 
as  the  amounts  of  manure  and  formulas  of  the  fertilizers  were  changed 
whenever  such  change  seemed  warranted  in  order  to  secure  best 
results.  No  attempt  was  made  in  series  D,  as  in  Series  A,  B  and  C, 
to  use  commercial  fertilizer  in  such  amounts  that  its  analysis  would 
be  the  same  as  that  of  manure.  The  aim  was  to  supply  plenty  of 
potash  and  this  in  the  form  of  sulphate  which  is  always  recommended 
for  sweet  potatoes. 
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Table  XV  shows  the  amounts  of  manure  and  commercial  fertUizer 
per  acre  used  eadi  season  and  the  per  cent,  of  nitrogen,  phosphoric 
acid  and  potash  they  contained ;  the  yield  of  primes,  seconds  and  culls 
per  acre  and  the  value  of  the  crop  at  50  cents  per  bushel  of  55  pounds 
for  primes,  25  cents  for  seconds  and  10  cents  for  culls ;  the  value  per 
acre  of  the  manure  and  fertilizer  and  the  gain  or  loss  per  acre  of  the 
fertilized  plots. 

Table  XV,  Series  D,  1899  to  1907.  Shows  per  Acre  Amount  and 
Analysis  of  Manure  and  Fertilizer  Used,  the  Yields  of  Primes,  Sec- 
onds and  Culls  and  Value  of  Crop,  and  the  Gain  or  Loss  of  Fertilized 
Plots  Compared  with  Check  Plot. 


AVAILABLE 

YIELD 

Plot 

Set- 

MmBre  or  Fertilizer 

Nllro- 

fen 

Per  CI. 

Potash 
PerCt. 

Phos. 
Acic 
PcrCi. 

Yiloe 
•r  Fer- 
1  tlllzer 

Primes 
Bos- 

IKIS 

Sec- 
ODdS 
Bns- 
heis. 

Culls 
Bss- 
hels. 

v....   t'lt? 

ot      Fenll-Fe';;,. 
&op.  1  Iter,  iiier. 

*               1*               ,* 

1 

1899 

Manure,  15  tons 

4-5 

5-6 

2-3 

1 
i$30.00 

200.5 
77.8 

61.4 
71.5 

56.5 
38.8 

121.25 
60.65 

1 

30.60 

7 

Check 

3 

Dte.S.  Crock.  225  lb«.... 

8-9 
"2-3* 

1 

Dried  fish.  225  lbs 

Sulfate  of  potash.  150  Ibe. 
Manure,  15  tons 

2-3 

"4.5' 

*12-i3 
5-6 

"k'so 

30.00 

2V9V5 
131.0 
72.6 

*63'.2' 
18.1 
6.0 

'54!7' 
15.1 
18.1 



131.02 
71.53 
39.61 

'62.57  ;■'" 
1.92 

?, 

1901 
•• 

t* 
1902 

1903 

1904 

1905 

1906 

Check 

3 

Dis.S.  Crock.  255  lbs.... 

8-9 
"2.3" 

1.!.... 



1 

Dried  fish.  225  lbs 

Sulfate  of  potash.  120  lbs. 
Manure.  20  tons 

2-3 

"4-5" 

lo-ii* 

5-6 

l'i8.'o6 

40.00 

IM.O 
130.0 
44.4 

isii' 

2.13 
8.1. 

isii* 

43.3 
12.4 

'.^6.03 
74.65 

9S  AA 

8^^2  ;;;;; 
9.19 

1 

2 

Check 

3 

Die.  S.  Crock.  240 lbs 

8-9 
'  '2-3  ' 

1 

Dried  fish.  240  lbs 

Sulfate  of  potash,  120  lbs. 
Manure.  15  tons 

2-3 
"4-35* 

id-ii' 
5^ 

1 

1    8.10 
1  30.00 

1*05.4 
190.0 
126.2 

*i7'.3' 

46.2 

36.4 

'42!3' 
30.0 
32.1 

1 

*6i*.25r27!69!;!;; 

109.55|    4.14  .   .   . 

2 

Check 

3 

Dis.S.  Crock, 330 lbs 

7-8 

■*i3* 

1 

T 

Dried  blood.  150  lbs 

Sulfate  of  potash.  120  lbs. 
Manure.  10  tons 

2n3 
"4-5" 

'id-iV 
5-6 

I-7.62 
1  20.00 

1 

*l'29.4 
116.0 
54.2 

*28!2' 
26.4 
27.2 

'28!4* 
19.1 
23.5 

'74!39!:;;;!l"8'.i4 

66.51    10.26| 

36.25 i 

2 

Check 

3 

Dis.S.  Crock.  240  lbs.... 

6-7 
"2-3* 

1 

Dried  fish.  240  lbs 

Sulfate  of  potash.  120  lbs. 
Manure,  10  tons 

2-3 
'  4.5  ' 

lo-iV 
5-6 

r6.96 

1  20.00 

**91.3' 
103.0 
66.0 



lb. 3 
18.1 
24.2 

'ii'.i* 

18.2 
19.1 

'5i'.63*'8!48i;;'.;; 

57.84 3.12 

40.90' 1 

2 

Check 

3 

Dried  fish.  360  lbs 

7-8 
'  '2-3*  * 

i 

1 

Nitrate  of  soda,  120  lbs... . 
Sulfate  of  potash,  120  lbs. 
Manure.  S  tons 

7^ 

*4-'5" 

lo-iV 
5-6 

!*'9.'96 
1  10.00 

*'9lVo 
lOJ.O 
40.0 

is'.i' 

30.2 
14.0 

■i4;i* 

20.1 
19.0 

'5i:48|  *62;6;::;: 

64.05i  28.65, 

25  401 

2 

Check 

3 

Dried  fish.  495  lbs 

* 

9-10 

! 

^-      1 1 

Nitrate  of  soda.  35  Ibh 

Sulfate  of  potash.  70  lbs... 
Manure,  5  tons 

6-7 

1"     '  L.   .", 

1 

5-6 

5-6 

W' 

;  8.*5 

10.00 

92.0 
115.0 
34.0 

29.1 
55-2 
62.0 

20.2 
31.4 
32.5 

55.29,  11.34  

74.44|  28.69 

2 

•• 

Check 

3 

1907 

Dried  fish.  360  lbs 

7-8 

1 

Nitrate  of  soda,  120  lbs. . . . 
Sulfate  of  potash.  120  lbs. 
Manure,  6Vft  tons 

7-8 

V-'s" 

1 

....::  ::::::i::::'i 

1 

10-11 
5-6 

'  '2-3  ' 

9.90 
13.00 

84.0 
74.0 
36.0 

45.2 
12.2 
15.3 

31.3 
18.4 

17.2 

56.431  10.78  

41  89     <  ^^ 

2 

Check 

23.54 



3 

Di».S.  Crock.  400  lbs.... 

9-10 

1 

Nitrate  of  soda.  320  lbs.... 
Sulfate  of  potash  180  lbs.. 

8-9 

W'.WW 

... '. :;::: 

1 

14-15 

'  13.25 

53.0 

i6.6  '  16.2 

?2.10 

...:::i'4:67 

For  the.  first  three  years  the  results  were  clearly  in  favor  of 
the  commercial  fertilizer,  but  after  moving  the  experiment  to  the  other 
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plots  this  is  not  the  case.  These  results  would,  however,  tend  to 
strengthen  the  opinion  expressed  before  that  a  combination  of  stable 
manure  and  commercial  fertilizers  would  in  all  probability  be  the  best 
It  is  clear,  moreover,  that  the  smaller  quantity  (5  tons  per  acre)  of 
stable  manure  produced  almost  as  large  a  crop  and  gave  much  greater 
profits  than  larger  apj^ications  of  manure.  While  it  does  look  as 
though  the  yield  is  steaSily  decreasing,  this  may  not  really  be  the  case, 
because  the  plots  are  in  a  rather  low  situation  where  the  plants  have  to 
be  set  late  in  the  spring  and  the  crops  harvested  early  in  fall  on  account 
of  frost,  and  the  last  three  seasons  have  been  especially  unfavorable  in 
this  respect. 

Diseases  do  not  appear  to  have  increased  from  continuous  plant- 
ing of  the  crop  on  the  same  land,  in  fact,  the  last  crop  was  almost 
free  from  any  disease. 

DISCUSSION  OF  RESULTS. 

In  order  to  determine  from  all  of  the  tables  thus  far  given  the 
comparisons  of  manure  vs.  commercial  fertilizer,  and  commercial  fer- 
tilizer plowed  under,  vs.  top  dressing  with  it  after  the  ground  is 
plowed,  etc.,  it  is  necessary  to  assemble  the  results  from  plots  treated 
similarly  throughout  the  different  series. 

Comparison  of  stable  manure  vs.  commercial  fertilizer.  The 
following  figures  are  obtained  by  averaging  the  results  per  acre  from 
the  best  plots  of  Series  A  and  B. 

Manure  (average  of  heavy  and  light  applications)  gain  over 
check  plots  $186.25. 

Commercial  fertilizer  (average  of  heavy  and  light  applications) 
gain  over  check  plots — $198.40. 

There  is  thus  a  gain  per  acre  of  $12.15  for  the  commercial 
fertilizer. 

Comparison  of  plowing  down  commercial  fertilizer  vs.  applying 
it  on  plozved  ground  as  top  dressing  harrowed  in  just  before  crop 
was  planted.  The  following  is  an  average  of  the  results  per  acre  in 
Series  A  and  B. 

Commercial  fertilizer  plowed  down,  gain  over  check  plots  $198.40. 

Commercial  fertilizer  top-dressing  on  prepared  land,  gain  over 
check  plots  $174.90. 

This  comparison  shows  a  gain  per  acre  of  $23.50  in  favor  of 
plowing  down  the  fertilizer.  By  referring  back  to  the  tables  showing 
the  annual  crops,  it  will  be  noticed  that  these  gains  are  mostly  obtained 
by  the  better  yields  when  cabbage  was  the  crop  planted.  The  potato 
crops  did  not  seem  to  be  affected  to  such  an  extent.  This,  however, 
would  not  justify  the  inference  that  cabbage  should  have  the  fertilizer 
plowed  down  and  potatoes  should  not,  because  in  the  season  of  1905 
the  result  on  Series  B  shows  the  gain  to  be  in  favor  of  plot  7  upon 
which  the  fertilizer  was  sown  on  top  just  before  cabbage  was  planted. 
From  the  experience  in  this  work  and  other  observations  without  havr 
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ing  made  any  specific  experiments  it  would  seem  fair  to  infer  that  the 
difference  in  favor  of  plowing  down  the  fertilizer,  may  be  attrib- 
uted to  the  length  of  time  the  application  had  been  made  before  the 
crop  was  planted,  for  in  the  case  of  the  potatoes  the  crop  was  planted 
shortly  after  the  fertilizer  was  plowed  down,  while  the  cabbage  was 
not  planted  until  six  to  ten  weeks  had  elapsed  except  in  the  season  of 
1905  when  the  fertilizer  plowed  under  was  applied  only  two  weeks 
before  the  surface  dressing  was  done.  The  fertilizing  materials  when 
applied  some  time  before  crops  are  planted  no  doubt  become  well  dis- 
tributed throughout  the  soil,  and  probable  aid  in  bringing  about  many 
beneficial  changes. 

Comparisons  of  heavy  and  light  applications  of  commercial  ferti- 
lisers. These  results  are  averages  per  acre  from  series  A  and  B. 
Commercial  fertilizer,  heavy  application,  2150  lbs.  per  acre,  gain  over 
checks  $15375- 

Commercial  fertilizer,  light  application,  750  lbs.  per  acre,  gain 
over  checks  $220.72. 

The  gain  for  the  light  application  is  $66.97.  If  series  B  alone 
were  taken  to  make  this  comparison  the  difference  would  not  have 
been  quite  as  great.  This  work  seems  to  justify  the  conclusion  that 
750  pounds  of  commercial  fertilizer  per  acre  annually  is  more  profit- 
able than  three  times  that  amount  on  the  kind  of  soil  used  and  under 
the  conditions  that  prevailed  during  the  years  in  which  the  test  was 
conducted. 

Comparison  of  heavy  and  light  applications  of  stable  manure, — 
These  results  are  averages  per  acre  from  series  A  and  B.  Heavy 
application — 15  tons  per  acre — gain  over  checks  $213.50.  Light 
application— 6  tons  per  acre — gain  over  checks  $131.75. 

The  gain  for  the  heavy  application  is  $81.75  per  acre.  This  bears 
out  to  some  extent  what  has  long  been  the  practice  of  farmers.  There 
is  no  doubt,  however,  that  much  stable  manure  is  wasted  and  if  lighter 
dressings  supplemented  with  commercial  fertilizers  were  used,  the 
results  would  be  better. 

Comparison  of  fresh  dnd  rotted  stable  manure, — These  results 
were  obtained  from  five  crops  on  series  C,  the  crops  being  in  the  order 
given :  Potatoes,  peas,  tomatoes,  potatoes  and  cabbage.  •  Fresh  manure 
20  tons  per  acre,  net  loss  $35.95  per  acre  compared  with  check  plots. 
Rotted  manure  20  tons  per  acre,  net  gain  $14.55  compared  with  checks. 

For  these  crops  the  rotted  manure  was  the  most  desirable.  This 
is  probably  in  some  measure  due  to  the  greater  availability  of  the  plant 
food  in  the  rotted  manure.  Since  the  fresh  fhanure  was  applied  in  the 
winter  it  might  be  possible  that  some  of  the  plant  food  was  carried 
away  by  heavy  rains  on  a  frozen  surface.  Also,  at  the  time  of  plowing 
in  the  spring  the  strawy  parts  of  the  fresh  manure  were  in  a  perfectly 
unbroken  and  almost  unchanged  form  while  the  strawy  portion  of  the 
rotted  manure  was  at  least  partly  available  as  plant  food. 

Comparison  of  rotted  manure  which  was  turned  vs,  that  unturned 
in  the  process  of  decay.  These  results  are  the  average  per  acre  of  five 
crops  on  series  C. 
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Rotted  manure,  turned,  gain  per  acre  over  checks  $i4-55. 

Rotted  manure,  unturned,  gain  per  acre  over  checks,  $2.60. 

The  experiment  shows  that  it  pays  to  turn  manure  while  in  pro- 
cess of  decaying.  The  operation  not  only  prevents  some  loss  of  plant 
food,  but  it  mixes  and  distributes  the  strawy  bunches  through  the  pile, 
so  that,  when  ready  to  be  spread  the  whole  pile  is  in  uniform  condition. 

Comparison  of  commercial  fertilizer  derived  from  mineral  sources 
vs.  those  derived  from  animal  and  vegetable  sources.  This  is  the  aver- 
age per  acre  of  three  crops  in  series  C. 

Mineral  fertilizers,  net  gain  per  acre  over  checks  $54.20. 

Organic  fertilizers,  net  gain  per  acre  over  checks  $47.20. 

By  taking  the  three  profitable  crops  on  series  C  and  averaging  the 
results  as  above,  the  mineral  fertilizers  are  shown  to  be  the  most 
profitable.  On  the  other  hand,  if  the  comparisons  are  made  between 
the  plots  the  two  seasons  that  the  dependence  was  on  the  residue  left 
in  the  soil,  the  organic  fertilizer  plots  gave  the  greater  profit.  The 
common  practice  of  combining  the  two  is  no  doubt  the  correct  one. 

REVIEW   AND   CONCLUSIONS. 

In  reviewing  the  above  work  as  a  whole  there  would  seem  to  be 
some  contradictions.  In  series  A  and  B  the  plowed  down  plots  were 
invariably  in  the  lead.  In  series  C,  however,  this  was  not  the  case  for 
only  in  one  season  did  the  plots  treated  this  way  give  a  slightly  in^ 
creased  yield. 

Also  in  Series  A  and  B  the  fertilizer  and  manures  whether  sowed 
on  the  surface  or  plowed  down  made  gains  enough  to  show  a  hand- 
some profit.  In  Series  C,  plot  i,  a  manure  plot  was  worked  at  a  loss 
and  all  the  commercial  fertilizer  plots  were  very  much  behind. 

Considering  the  series  separately  it  would  seem  that  series  A  had 
been  operated  for  the  greatest  gain.  This  was  helped  considerably  by 
the  hay  crop  which  came  in  as  a  catch  crop  and  left  the  land  so  that  a 
good  crop  of  cabbage  followed.  One  fact  to  be  noted  is  that  on  Series  A 
there  was  no  greater  profit  from  the  application  of  15  tons  of  manure 
per  acre  than  from  the  application  of  750  lbs.  of  commercial  fertilizer 
costing  only  one-third  as  much,  without  regard  to  the  cost  of  applying 
which  is  in  itself  an  expensive  item. 

The  figures  in  the  tables  while  being  relatively  all  right  for  com- 
parison cannot  be  taken  as  being  absolutely  as  correct  as  if  all  the 
crops  were  sold  and  accounts  kept.  There  is  no  doubt  that  if  every- 
thing had  been  sold  the  check  plots  would  not  have  stood  so  high  as 
they  do  in  most  cases,  especially  the  cabbage  crops,  because  the  grade 
of  the  stock  grown  was  very  poor. 

The  tests  on  series  C,  as  to  the  best  manner  for  the  market  gar- 
dener to  handle  his  manure,  did  not  turn  out  as  was  expected  when 
viewed  from  the  standpoint  of  what  is  considered  the  best  farm  pra<;- 
tice.  It  has  been  advocated  for  some  time  that  the  farmer  would  letter 
get  his  manure  out  on  the  land  as  soon  as  possible  to  avoid  waste.    This 
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may  be  true  when  com  is  the  principal  crop  grown  and  sod  land  avail- 
able upon  which  to  spread  the  manure,  but  in  vegetable  growing  it 
seems  to  be  necessary  to  subject  the  manure  to  some  treatment  that 
the  strawy  part  may  be  decomposed  and  become  available  as  plant 
food.  The  table  shows  that  plot  2  upon  which  the  manure  was 
turned  to  prevent  burning,  was  the  most  profitable  plot  and  next  to 
this  in  profit  was -plot  3  upon  which  the  manure  was  piled  and  not 
turned. 

Regarding  the  question  of  mineral  fertilizers  as  against  the  animal 
waste  fertilizers,  the  results  show  that  crops  were  just  as  good  and 
indeed  generally  a  little  better  where  the  mineral  fertilizers  were  used. 
The  land  does  not  appear  to  have  suffered  in  any  respect  from  their  use. 

If  we  take  a  summary  of  the  whole  of  the  series  it  will  not  be 
very  apparent  that  any  benefit  was  derived  from  plowing  down  the 
fertilizer;  neither  was  there  any  waste  from  doing  so. 

It  would  appear  from  the  above  work  that  for  such  crops  as  those 
used,  the  larger  amounts  of  manure  cannot  be  profitably  applied. 

In  series  C,  there  was  a  loss  in  using  20  tons  of  manure  or  its 
equivalent  in  commercial  fertilizers. 

Series  A,  was  quite  profitable  and  the  750  pounds  per  acre  of 
fertilizer  gave  very  nearly  as  large  yields  as  larger  applications  and 
considerable  more  profit. 

Seven  hundred  and  fifty  pounds  of  commercial  fertilizer  on  series 
B,  also  did  well,  and  the  use  of  six  tons  of  manure  always  gave  about 
the  same  yield. 

From  this  work  and  other  experiments  and  observations  it  seems 
necessary  to  put  the  land  in  grass  every  few  years  if  summer  crops  are 
to  be  grown.  Late  cabbage  especially  does  not  do  well  on  land  that 
has  been  cropped  ev.ery  year ;  but  if  a  piece  of  sod  land,  even  if  some- 
what thin,  can  be  given  750  lbs.  of  commercial  fertilizer  with  a  light 
dressing  of  stable  manure,  it  will  invariably  produce  a  good  crop.  The 
application  of  a  great  deal  of  manure  and  fertilizers  seems  to  bring 
about  a  condition  that  in  seasons  of  excessive  rains  coupled  with  much 
heat,  is  very  detrimental  to  the  growth  of  plants  which  are  natives  of 
a  temperate  climate. 

SUMMARY. 

Stable  manures  always  increased  the  yields,  but  valued  at  $2.00 
per  ton  did  not  give  as  much  profit  as  commercial  fertilizer. 

Fresh  manure  spread  in  winter  did  not  give  as  much  increase  as 
the  same  amount  rotted  and  plowed  down  at  same  date  in  the  spring. 

Turning  the  manure  while  rotting  was  better  than  leaving  »t 
without  being  turned. 

Commercial  fertilizers  plowed  under  in  the  spring  invariably  gave 
larger  yields  than  when  sowed  on  the  surface  just  before  planting  In 
the  summer. 

About  750  pounds  of  commercial  fertilizers  seemed  to  be  more 
profitable  than  three  times  that  amount. 
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Continuous  crops  of  sweet  potatoes  on  same  land  docs  not  appear 
to  be  bad  practice. 

The  quality  of  the  crops,  cabbage  and  potatoes  especially,  grown 
upon  the  check  plots,  was  of  very  poor  grade. 

The  soil  on  plots  heavily  dressed  with  mineral  fertilizers  does  not 
seem  to  have  been  changed  or  injured  any  more  than  where  the  organic 
fertilizers  were  applied. 

The  seasons  through  which  this  work  has  been  followed  have  all 
been  very  moist  and  some  were  quite  wet. 


THE  MARYUND 

ASRICULTUBAL  EXPERIMENT  STATION. 

BULLETIN  No.  127.  MAY,  IMS. 

MISCELLANEOUS  GREENHOUSE  NOTES. 


By  C.  P.  Qose,  Thos.  H.  White  and  W.  R.  Ballard. 


INTRODUCTION. 

During  the  past  eight  years  various  lines  of  interesting  work  have 
been  carried  on  in  the  greenhouse,  but  as  there  was  not  at  any  time 
enough  material  under  any  one  subject  to  justify  publishing  in  bulletin 
form,  the  results  have  accumulated  until  it  seems  desirable  now  to  in- 
clude everything  in  brief  form  in  one  report.  Mr.  Thos.  H.  White  has 
had  charge  of  all  this  work  since  its  mception.  Prof.  W.  N.  Hutt  and 
Mr.  S.  B.  Shaw  are  hereby  given  credit  for  assistance  and  suggestions 
on  these  lines  of  work  while  they  were  connected  with  this  Experiment 
Station. 

FERTILIZER  IN  SOLUTION  ON  CHRYSANTHEMUMS  AND 

LETTUCE. 

In  Bulletin  No.  8i  of  this  Experiment  Station,  are  recorded  some 
experiments  conducted  in  previous  years  with  fertilizers  in  solution  on 
chrysanthemums.  The  work  showed  that  the  plain  cow  excrement  was 
of  very  little  value  as  a  stimulant  or  as  it  is  more  commonly  called  a 
"food"  for  the  chrysanthemums,  in  producing  blooms  of  large  size 
and  of  good  finish.  This  was  not  the  case,  however,  with  the  urine  of 
the  animal.  This,  when  supplemented  with  phosphates,  seemed  to  give 
very  good  results. 

There  was  also  some  work  done  with  chemical  fertilizers  in  solu- 
tion, enough  being  used  to  approj^imate  the  amounts  of  nitrogen,  phos- 
phoric acid  and  potash  found  in  the  animal  urine.  The  work  as 
planned  in  the  above  bulletin  has  been  continued  and  the  results  follow. 

Several  formulas  were  used  in  this  work  and  these  were  changed 
or  added  to  as  circumstances  seemed  to  warrant.  Table  I  shows  the 
formulas  and  quantities  of  each  of  the  several  things  used  and  the 
number  of  seasons  tried.  The  nitrate  of  potash  was  put  into  the  ex- 
periment because  it  was  thought  that  this  material,  being  almost  pure 
nitrogen  and  potash,  might  be  very  much  better  for  greenhouse  work 


244 


MARYLAND  AGRIGULTUBAL  EXPERIMENT  STATION. 


than  nitrogen  and  potash  in  other  combinations.  This  did  not  prove  to 
be  the  case,  however,  so  that  it  was  dropped.  The  sheep  manure  water 
has  been  tried  three  seasons  and  has  apparently  done  a  little  better 
than  either  of  the  other  mixtures.  The  cow  urine  and  dissolved  S.  C. 
rock,  and  the  muriate  of  potash,  nitrate  of  soda  and  dissolved  S-  C. 
rock  mixtures,  have  been  used  the  most  and  have  given  good  results. 
The  flowers  upon  the  plot  receiving  the  chemicals  have  been  quite  as 
good  and  sometimes  a  little  better  than  upon  the  plot  receiving  the 
cow  urine. 

With  regard  to  the  sheep  manure,  there  is  of  course  a  certain 
amoimt  of  fiber  that  becomes  mixed  in  the  water  even  though  the  ma- 
terial is  placed  in  a  coarse  sack  and  suspended  in  the  water  in  this 
manner.  After  a  few  waterings  this  fibrous  matter  forms  a  light 
mulch  over  the  surface,  which  seems  to  induce  healthy  and  vigorous 
root  development  upon  the  surface  of  the  soil.  This  is  rarely  seen 
where  the  chemicals  are  used  and  it  may  be  that  this  would  account 
for  the  somewhat  better  results  secured  upon  this  plot.  The  chemicals, 
however,  are  so  easily  obtained  and  are  so  readily  soluble  and  odorless, 
a  feature  which  would  be  quite  a  recommendation  in  some  places,  that 
they  should  be  used  in  preference  to  the  liquid  animal  manures.  .  If  it 
was  thought  worth  while,  a  light  mulch  of  well  rotted  manure,  used  in 
connection  witih  the  chemicals,  should  secure  about  the  same  results. 

Table  I.  Shows  Kind  of  Fertilizers  in  Solution  Used  on  the  Plots 
for  Five  Years  and  the  Weight  and  Number  of  Chrysanthemum  Blooms 
and  the  Length  of  the  Stems  Produced. 


Year. 

PLOT  1. 

Cow  urine  and 
dis.  S.  C.  rock. 

PLOT  2. 
Nit,    of    soda, 
muriate  of  pot- 
ash and  dis.  S. 
C. rock. 

PLOT  3. 
Nothing. 

PLOT  4. 
Dried  blood, 
dis.  S.  C.  rock 
and  muriate  of 
potash. 

PLOT  5. 

Sheep  manure 
and  dis.  S.  C. 
rock. 

PLOT  6. 

Nitrate  of  pot- 
ash and  dis.  S. 
C.  rock. 

Blooms. 

Blooms. 

Blooms. 

Blooms.              E1oom», 

Blooms. 

1 

h 

4 

Hi 
III 

1' 

J 

.J 'S3 

|8 

h 

1             i^ 

it 

J'S£ 

Kl 

1902 

48 
29 
66 
67 
68 
55 

46 
26 
79 
75 
75 
60 

43 
24 
50 
69 
47 
46 

. .. . 

...  .1          

50 
28 

1003 
1904 

60 
64 
66 
63 

4.9|  36.0      72 
5.3    34.8  1  77 
5  11  35  4      AR 

1905 
1906 
Aver- 
age. 

5.3 
5.0 
5.2 

34.8 
38.4 
36.6 

5.4 

34.8 
33.6 
34.1 

4.9 
4.7 
4.8 

39.6 
33.6 
36.6 

5.4 
5.6 
5.5 

37.2 
38.4 
37.8 

'39 

I 

RESIDUAL  EFFECT  OF  FERTILIZER  SOLUTION  ON  LETTUCE, 

In  the  rotation  used  in  the  greenhouse,  lettuce  invariably  followed 
the  crop  of  chrysanthemums  and  it  was  thought  well  to  keep  a  record 
of  the  several  plots  that  had  been  used  in  the  "fertilizers  in  solution 
experiment,"  to  note  what  effect  the  fertilizer  remaining  in  the  soil 
would  have  upon  the  succeeding  crop.  The  records  of  the  lettuce  are 
given  in  Table  II,  and  the  results  in  the  main  correspond  with  those 
obtained  in  the  chryg^nth^niuni  work, 
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COVER  CROP  SOILS  FOR  USE  IN  GREENHOUSE  IN  GROW- 
ING CHRYSANTHEMUMS  AND  LETTUCE. 

The  procuring  of  suitable  soils  for  greenhouse  work  is  often  a 
source  of  considerable  anxiety  in  the  mind  of  the  florist.  There  having 
been  some  experiments  with  cover  crops  in  connection  with  orchard 
management  started  in  the  fall  of  1901,  it  was  suggested  that  soil 
from  these  several  plots  be  used  in  the  greenhouse.  The  orchard,  be- 
fore the  cover  crop  experiment  was  started,  had  been  well  tilled  and 
an  annual  crop  of  crimson  clover  had  been  disced  in,  or  plowed  under, 
in  the  spring.    The  orchard  plots  were  treated  as  follows : 

Plot  I  was  seeded  to  white  clover  and  left  permanently,  the  growth 
being  clipped  two  or  three  times  each  season  and  left  upon  the  land. 
Plot  3  was  plowed  in  sprng  and  kept  harrowed  until  about  August 
I  when  it  was  seeded  to  crimson  clover  to  be  plowed  down  the  follow- 


Plate  I. — ChrysanthemumB    on    Covier    Crop    Soils. 
Tbe  plots  numbering  from  right  to  left  are :  1,  sod  compost ;  2,  rye ;  8,  crimson 
cloTer ;  4,  cowpeas  and  rye ;  5,  cowpeas ;  6,  clover  sod. 

ing  spring.  Plot  3  was  plowed  in  the  spring  and  sowed  to  cowpeas 
about  the  first  of  June,  the  stubble  being  left  on  the  ground  to  be 
plowed  down  the  following  spring.  Plot  4  was  seeded  to  rye  in  the 
fall  to  be  plowed  under  in  the  spring,  and  a  crop  of  cowpeas  grown 
and  plowed  under  in  the  fall.  Plot  5  was  seeded  to  rye  in  the  fall, 
this  was  plowed  down  in  the  spring  and  the  ground  was  well  tilled 
until  it  was  seeded  to  rye  again  in  the  fall. 

In  the  greenhouse  these  soils  were  used  in  comparison  with  a  soil 
of  sod  and  manure  compost  such  as  is  generally  used  in  greenhouse 
work.  All  plots  received  a  good  dressing  of  cow  manure  except  in 
the  season  of  1907.  Plate  I  shows  chrysanthemums  in  bloom  in  the 
cover  crop  plots. 

Chrysanthemums  with  lettuce  following,  were  used  as  a  rotation 
on  these  plots  for  five  years. 


MISCELLANEOUS  GREENHOUSE  NOTES. 


247 


E 
E 


U 


E 

^> 

m 

O 

tee 

s  > 


C   O 


y;  -O 


:^ 


2 
'7: 


'SdqoQf 

'1X13)8 

JO  11^3  uaq 


'saiioui 
•oziS 


'Sdoano 


•  coooooo 

•  ^  "^  "^'  ^ 


'saqoui 
JO  q;J8a©q 


O        'saqoui 

n 


'saoano 


OOOOC'^ 

^  OQ  00  eo 


!Si^S$ 


s 


CO 

c 
o 

X 

> 
o 

o 

o 

en 

:^ 

1-4 

o 


*saq3ui 
JO  q^JBaaq 


^  00  O9  0O 


•saqoui 
•azjs 

'saouno 

©c 

SgS5? 

s 

'saqou; 
•a/JS 


(DCQtCOl 

$S;S3S 

O  — t-<D 

lOlO'^'^ 

o    > 


O 


'saauno 

I     'saqoai 
'luais 
I  JO  qiJBaaq 


00O5t*iOC0 


s 


'saqoui 
■3218 

'saoano 
•^q^PAi 


'saqoui 

•uia^s 

I  JO  qiauaq 


O 

Q 
O 


o 
o 

C3 


'saqoui 

•saouno 
■5U«I3A\ 


U5  t--ooo 

00  0&  <C  ^  CO 


< 


0) 

:  :  :  :  :^ 

CO  •*  lO  «p  r-  I  qj 
ooo  wO  > 
as  Oi  Oi  OS  oi      J!; 

f-H  rl  1-H  1-H  f-H     \    <i 


248 


MARYLAND  AGRIGULTURAL  EXPERIMENT  STATION. 


In  1903  when  the  experiment  started,  only  the  weights  of  the 
chrysanthemums  were  recorded,  but  in  the  following  years  both  the 
size  of  the  blooms  and  the  length  of  stems  were  recorded  and  the  re- 
sults are  given  in  Table  III. 

The  results  show  no  remarkable  difference  in  the  plots.  As  a 
rule,  however,  the  rye  plot  soil  gave  the  poorest  yields  both  in  weight 
and  size  of  flower.  The  foliage  on  this  plot  was  usually  of  a  light 
green  color  indicating  the  lack  of  available  nitrogen  in  the  soil.  The 
plots  with  soil  upon  which  the  leguminous  crops  had  been  grown,  had 
dark  green  foliage.  It  would  seem  that  the  value  of  green  manures  in 
building  up  and  improving  the  soil  depends  to  some  extent  upon  the 
nature  of  the  cover  crop  used.  Notwithstanding  the  fact  that  rye  pro- 
duces a  large  amount  of  decaying  organic  material,  its  use  as  a  green 
manure  in  the  experience  of  the  Station,  has  uniformly  given  poorer 
results  than  the  other  cover  crops  tried. 

The  lettuce  from  these  greenhouse  plots  gave  results  similar  to 
those  with  chrysanthemums.  The  yields  of  the  various  plots  are  given 
in  Table  IV.  The  sod  compost  gave  the  best  results  with  this  crop  and 
the  two  cowpea  soils  next  best.  It  would  seem  from  the  results  of 
these  experiments  that  the  source  of  the  soil  is  not  a  very  important 
consideration  for  these  crops  if  properly  supplemented  with  manure  or 
fertilizer. 

Table  IV.  Shows  Weight  of  Six  Crops  of  Lettuce  Following 
Chrysanthemums  Produced  on  Soils  in  Greenhouse  from  Cover  Crop 
Plots  in  Orchard. 


Year, 

Crop. 

Plot  1. 

Sod    com- 
post. 
Weiarht. 
ounces. 

Plot  2. 

Rye. 

Weijfht. 
ounces. 

Plot  3. 

Crimson 

clover. 

Weight. 

ounces. 

Plot  4. 

Cowpeas 
and  rye. 
Weight, 
ounces. 

Plot  3. 

Cowpeas. 
Weight, 
ounces. 

Plot  6. 

Clover  sod. 
Weight, 
ounces. 

1903-4 

It 

1904-5 

1905-6 

First.... 
Second . . 
First.... 
First.... 
Second . . 
First.... 

53 
65 
46 
47 
61 
29 

48 

46 

6 

50 

58 
29 

55 
49 
7 
45 
59 
80 

67 
52 
7 
51 
61 
29 

70 
39 
15 
63 
62 
29 

48 
50 
5 
48 
63 

1906-7 

34 

Average . . 

50      1        39 

^' 

44 

46 

42 
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CHRYSANTHEMUMS  AND  LETTUCE— THE  USE  OF  PHOS- 
PHATES TO  SUPPLEMENT  BARNYARD  MANURE. 

The  experiments  of  agriculturists  and  the  investigations  of  chem- 
ists both  point  to  the  fact  that  in  order  to  produce  the  best  yields  of 
grain  crops,  barnyard  manure  should  be  supplemented  with  some  form 
of  phosphoric  acid.  Experiments  for  years  have  shown  that  phos- 
phoric acid  usually  increases  the  yields  of  such  crops  as  wheat,  oats, 
barley,  etc.  Analysis  of  the  plant  indicates  that  most  of  the  phosphoric 
acid  is  in  the  grain  or  seed.  The  practice  by  florists  of  using  large 
quantities  of  bone  meal  and  the  immensely  large  flowers  grown  as  a 
result,  tend  to  establish  a  relation  between  the  phosphoric  acid  and 
large  flowers. 

To  grow  crops  continually  on  solid  beds  in  the  greenhouse  without 
change  of  soil  but  by  the  addition  of  an  annual  dressing  of  manure,  it 
would  seem  necessary  to  supplement  the  manure  with  some  form  of 
phosphoric  acid.  To  test  this  proposition  a  solid  bed  was  divided  into 
four  plots  and  treated  each  year  as  follows :  plot  i  received  phosphate 
in  an  insoluble  form,  this  being  slag  phosphate  with  the  exception  of 
one  year  when  ground  Tennessee  rock  was  used;  plot  2  received  dis- 
solved South  Carolina  rock;  plot  3  received  fine  ground  raw  animal 
l)one  and  plot  4  was  the  chieck  receiving  no  phosphoric  acid  other  than 
that  contained  in  the  barnyard  manure. 

The  plots  were  annually  dressed  with  an  inch  of  well  rotted 
manure  and  the  experiment  continued  through  seven  years.  The  crops 
^own  were  chrysanthemums  and  lettuce.  The  soil  which  originally 
was  a  yellowish,  smooth-feeling  loam  changed  during  the  course  of  the 
experiment  to  a  very  dark  color  and  floculated  to  such  an  extent  that 
the  particles  became  quite  large.  The  amounts  of  fertilizers  applied 
each  year  and  the  records  of  weights  and  measurements  of  chrysanthe- 
mums are  given  in  Table  V.  The  plots  were  3x8  feet  and  each  con- 
tained 48  plants.  The  varieties  used  were  Mrs.  Robinson  and  O.  P. 
Bassett.  The  records  do  not  show  that  any  marked  benefit  was  de- 
rived from  the  additional  applications  of  phosphates.  This  was  en- 
tirely different  from  what  was  expected,  but  can  probably  be  accounted 
for  by  the  fact  that  the  large  amount  of  manure  applied  annually  sup- 
plied about  120  pounds  of  phosphoric  acid  per  acre  each  year,  this 
probably  was  nearly  sufficient  for  the  needs  of  the  plants  without  the 
«xtra  amounts  applied  in  other  forms.  From  the  information  at  hand 
It  would  appear  ^hat  well  rotted  barnyard  manure  contains  considerable 
available  phosphoric  acid  while  the  fresh  manure  is  deficient  in  this 
respect.  Thus  the  necessity  of  heavy  dressings  of  bone  meal  on  plants 
treated  with  liquid  from  fresh  animal  manures  is  explained,  while  soils 
well  enriched  with  rotted  manure  do  not  need  such  heavy  dressings  of 
l)one. 

Lettuce  was  grown  on  the  above  plots  after  the  chrsyanthemums 
without  any  further  appHcation  of  phosphates.  The  records  of  the 
weights  of  eleven  crops  are  given  in  Table  VI  and  the  results  are  about 
the  same  as  with  the  chrysanthemums. 
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Table  VI.     Shows  Weight  of  Eleven  Crops  of  Lettuce  Produced 
on  Phosphate  Plots  Following  Chrysanthemums. 


Plot  1. 

Plot  2. 

Plot  3. 

Plot  4. 

Year. 

Crop. 

Weight, 

Weight, 

Weight, 

Weight. 

ozs. 

ozs. 

ozs. 

ozs. 

1902 

First 

264 

327 

302 

274 

1902-^ 

First 

104 

82 

81 

84 

Second 

224 

221 

219 

200 

1903-4 

First 

150 

181 

172 

182 

Second 

191 

240 

234 

225 

1904-5 

First 

195 

208 

224 

243 

Second 

192 

158 

172 

172 

1905-6 

First 

144 

134 

163 

144 

Second 

206 

224 

221 

235 

1906-7 

First 

152 

137 

142 

150 

Second 

282 

248 

256 

266 

Totals 

2044 

2155 

2186 

2180 

CHRYSANTHEMUMS    AND    LETTUCE— CONTINUOUS 
CROPPING  WITHOUT  CHANGING  SOIL. 

In  large  greenhouse  establishments,  the  work  of  annually  removing 
all  of  the  soil  from  the  beds  and  benches,  and  replacing  it  with  new,  is 
an  expensive  item.  The  necessity  for  this  has  been  proven  by  the  ex- 
perience of  many  men  at  various  times.  The  reason  for  the  necessity 
is  rather  more  obscure.  The  grower  rafely  questions  the  fact,  but  goes 
to  work  and  changes  the  soil  because  it  is  the  right  thing  to  do  in  or- 
der to  secure  the  -best  results.  He  claims  that  without  changing  the 
soil  often  it  will  become  full  of  disease  germs,  or  exhausted,  or  sour. 

The  work  mentioned  here  has  been  done  on,  and  relates  to,  solid 
beds  only.  Plate  II  shows  the  1903  crop  of  chrysanthemums  on  solid 
beds.  The  necessity  of  removing  soil  to  get  rid  of  disease  does  not 
seem  to  be  borne  out  under  the  conditions  prevailing  here.  As  to  be- 
coming impoverished,  annual  dressings  of  barnyard  manure  and  fer- 
tilizers will  overcome  this  difficulty.  The  souring  of  the  soil  seems  to 
be  the  worst  feature  to  contend  with.  It  would  seem  that  so  called 
^'souring"  could  be  neutralized  by  the  application  of  lime,  yet  in  prac- 
tice here  this  could  not  be  done.  The  soils  that  have  been  used  in  this 
connection  were  planted  to  cherry  trees  several  years  before  the  ex- 
periment was  started  in  1898.  The  upper  six  inches  was  a  yellowish, 
smooth  loam,  but  did  not  produce  much  growth  in  the  cherry  trees  al- 
though it  had  been  enriched  annually  by  turning  down  a  crop  of  crim- 
son clover.  The  soil  was  gathered  in  August  and  composted  with 
rotted  manure. 

This  was  placed  in  the  beds  in  October  and  lettuce  was  planted. 
The  lettuce  was  a  complete  failure  by  not  only  refusing  to  grow,  but 
also  by  being  affected  with  various  diseases.     That  this  was  not  the 
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fault  of  the  temperature  or  other  greenhouse  conditions  was  plain,  be- 
cause some  plots  of  garden  soil  in  the  same  house  produced  good  heads 
of  lettuce  comparatively  free  from  disease.  After  more  manure  liad 
been  applied,  another  crop  of  letture  was  tried  and  yielded  satisfac- 
torily. Chrysanthemums  planted  the  following  summer  were  very  fine 
as  was  also  the  lettuce  which  followed  the  chrysanthemums  as  a  mid- 
winter crop.  The  bed  had  an  annual  dressing  of  an  inch  or  so  of  well 
rotted  manure.  One  crop  of  chrysanthemums  and  two  crops  of  lettuce 
have  been  grown  each  year  on  this  soil  smce  1898.  Plates  III  and  IV 
show  the  appearance  of  the  crops  for  the  seasons  of  1905  and  1906. 


Plate  II. — Soil  used  continuously  without  change. 

1903. 


Mrs.  Robinson's  Chrysanthemums^ 


There  has  been  no  disease  of  any  account  and  until  a  year  ago  it 
looked  as  though  the  soil  could  be  used  over  and  over.  The  soil  has 
changed  very  much  in  appearance  being  now  very  dark  in  color  and 
quite  granulated.  There  are  a  good  many  small  earth  worms  and  in- 
sect larvae  present,  usually  seen  feeding  upon  decaying  vegetable  mat- 
ter. The  chrysanthemums  a  year  ago  first  showed  signs  of  not  having 
congenial  conditions  in  the  soil.  The  lower  leaves  in  the  late  fall  be- 
came spotted  and  fell  off.  Upon  examination  the  roots  were  found  to 
be  of  a  brownish  or  rusty  color  with  an  entire  absence  of  young  healthy 
white  feeders.  The  plants  had  all  the  appearance  of  being  overwatered 
and  yet  the  greatest  care  was  taken  in  this  respect,  to  keep  the  soil 
barelv  moist. 

The  same  condition  continued  for  the  crop  of  lettuce  following, 
but  the  second  crop  of  lettuce  did  well.  The  chrysanthemums  of  the 
past  season  while  making  a  good  growth  and  fair  flowers,  seemed  to 
be  affected  m  much  the  same  way. 
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This  condition  of  course  interferes  with  the  profitable  continuance 
of  this  plan  of  never  changing  the  soil.  The  chemists  seem  unable  to 
explain  or  to  correct  the  trouble.  The  inference  is  that  the  conditions 
are  similar  to  that  found  in  reclaimed  peat  bogs  where  no  treatment 
except  stirring  and  weathering  seems  to  have  any  beneficial  effect. 
Lime  both  in  the  form  of  caustic  and  the  carbonate  seems  to  be  in- 
effective. 

As  the  weather  gets  cooler  the  condition  of  the  soil  seems  to  im- 
prove as  i^  evidenced  by  the  fact  that  the  lettuce  of  the  second  crop  in 
1906,  which  was  planted  in  February,  was  quite  up  to  nonnal. 


Plate  III. — Soil  used  continuously  without  change.     Rawson's  Crumpled  Leaf  Lettuce, 

1905. 

Observations  on  out  door  work  with  soils  which  seemed  to  be  af- 
fected in  the  same  way,  point  to  the  fact  that  some  particular  types  of 
plants  of  tropical  or  sub-tropical  origin  which  are  fond  of  heat  and 
moisture,  such  as  cannas,  corn,  caladiums,  etc.,  do  well  on  these  soils; 
while  cabbage,  celery,  lettuce  and  such  plant,  natives  of  a  temperate 
climate,  give  much  less  satisfactory  results.  The  large  amount  of  or- 
ganic matter  supplied  in  the  form  of  rotted  manure  and  coupled  with 
rapid  fermentation  in  hot  weather,  probably  induces  excessive  amounts 
of  some  chemical  compound  which  is  injurious  to  some  plants. 

These  soil  problems  seem  very  difficult  to  solve  and  the  grower 
who  provides  for  an  annual  supply  of  fresh  soil  will  in  all  probability 
take  the  safest  course. 

CARE  OF  SOLID  BEDS. 

Observations  here  and  experiments  at  other  stations  show  the 
absolute  necessity  of  taking  care  of  the  soil  in  the  solid  beds  that  are 
to  be  planted  the  following  year.  If  it  is  possible  and  profitable  it  is 
best  to  grow  some  crop  and  thus  keep  the  soil  in  a  suitable  condition. 

Where  lettuce  is  to  be  grown,  chrysanthemums  planted  in  June 
will  sell  at  greater  profit  in  the  fall  than  lettuce  and  the  plants  can  be 
removed  in  time  to  get  in  the  midwinter  crop  of  lettuce.    If  a  growing 
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crop  cannot  be  used,  cover  with  strawy  manure  and  water  occasionally 
through  the  summer,  sufficiently  to  keep  the  beds  moist.  A  moist  con- 
dition is  favorable  to  the  bacterial  colonies  which  are  so  valuable  in 
making  plant  food  available. 

TESTS  OF  EXTRA  LARGE  AMOUNTS  OF  NITROGEN   IN 
INFLUENCING  EARLY  GROWTH  AND  BLOOM 
OF  CARNATIONS. 

This  experiment  was  started  in  the  Fall  of  1904  to  test  the  stimu- 
lating effect  of  nitrates  in  different  forms  and  in  different  amounts  as 
follows : 

Plot  I — Nitrate  of  soda  at  the  rate  of  100  pounds  per  acre. 
Plot  2 — Nitrate  of  soda  at  the  rate  of  200  pounds  per  acre. 
Plot  3^-Nitrate  of  soda  at  the  rate  of  300  pounds  per  acre 
Plot  4— Check. 

Plot  5 — Dried  blood  at  the  rate  of  500  pounds  per  acre. 
Plot  6 — Rotted  manure  at  the  rate  of  9000  pounds  per  acre. 


Plate  IV. — Soil  used  continuously  without  change.  Grand  Rapids  Lettuce  on  Solid  Bed. 


The  variety,  Mrs.  Lawson,  was  used  and  the  records  are  found  in 
Table  VII.  The  majority  of  the  plots  show  negative  results  for  the 
two  seasons  tried.  The  300  pounds  of  nitrate  of  soda  and  500  pounds 
of  dried  blood  showed  superiority  over  the  check  plot  only  in  number 
of  blooms  per  plant.  The  dried  blood  alone  gave  longest  stems  while 
the  check  plot  had  the  largest  flowers.  There  were  12  plants  on  each 
plot. 
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Table  VII.  Shows  Amount  of  Fertilizer  Applied  to  Each  Plot, 
and  the  Average  Number  and  Size  of  Blooms  and  Length  of  Stems  Per 
Plant  for  1904-5  and  1905-6. 


Plot.                    Fertilizer. 

Blooms 
per  plant 

Size  of 
blooms 
inches. 

Length 

of  stems, 

inches. 

1  100  lbs.  nitrate  of  soda 

2  200    *'        •'        **     •• 
0         '800  *'         "        *'      " 

4          Check,  no  fertilizer 

6         600  lbs.  dried  blood 

6          9000  lbs.  rotted  manure. . . 

16.2 
16.9 
17.4 
16.9 
16.6 
16.2 

2.60 
2.65 
2.66 
2.70 
2.60 
2.60 

17.0 
17.9 
18.0 
18.4 
18.9 
18.4 

EFFECTS  OF  FERTILIZER  UPON  THE  STIFFNESS  OF 
STEMS  OF  CARNATIONS. 


During  the  seasons  of  1904-5  and  1905-6,  different  fertilizers 
were  used  on  carnations  to  determine  the  effect  of  nitrogen,  phosphoric 
acid  and  potash  on  the  stiffness  of  the  stems.  The  first  year,  plot  i  re- 
ceived at  the  rate  of  8100  pounds  of  dried  sheep  manure  per  acre.  Plot 
2  received  1400  pounds  of  dried  blood,  300  pounds  of  sulphate  of  pot- 
ash, and  2000  pounds  of  dissolved  S.  C.  rock  per  acre.  Plot  3  received 
2000  pounds  of  dissolved  S.  C.  rock.  Plot  4  was  a  check  plot.  Plot  5 
received  300  pounds  of  sulphate  of  potash  per  acre.  Hot  6  received 
1400  pounds  of  dried  blood  per  acre.  The  next  year  the  same  fertiliz- 
ers were  used,  but  the  amounts  were  doubled.  The  variety,  Mrs.  Law- 
son,  was  grown  for  this  experiment.  A  simple  apparatus  was  con- 
structed to  test  the  bending  strength  of  the  stems.  After  being  cut  to 
the  required  length,  the  stem  was  fastened  at  the  base  so  as  to  hang 
horizontally  and  the  natural  bend  read  on  a  vertical  scale.  A  ten  grain 
weight  was  then  added  just  at  the  base  of  the  calyx  and  the  scale  again 
read,  the  difference  between  the  two  readings  was  taken  as  the  basis 
forjudging  the  relative  stiffness  of  the  stems. 

The  records  are  found  in  Table  VIII.  The  results  clearly  indicate 
that  the  use  of  phosphoric  acid  gives  the  stiffest  stems  and  that  potash 
ranks  next.  Nitrogen  in  the  form  of  dried  blood  gave  very  weak 
stems.  The  table  shows,  however,  that  there  are  factors  other  than 
the  stiffness  of  the  stem  to  consider  in  the  successful  growing  of  car- 
nations. Plot  2  which  received  a  complete  fertilizer,  gave  a  consider- 
ably larger  number  of  flowers  per  plant,  and  longer  stems  than  any  of 
the  other  plots.  The  size  of  the  flowers  were  as  large  as  the  average 
and  larger  than  those  on  the  phosphoric  acid  plot.  It  would  seem, 
therefore,  that  for  the  best  results  it  would  be  advisable  to  use  a  fer- 
tilizer containing  a  mixture  of  nitrogen,  phosphoric  acid,  and  potash 
with  phosphoric  acid  in  excess. 
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Table  VIII.  Shows  Amount  and  Kind  of  Fertilizer  Applied,  the 
Size  and  Number  of  Carnation  Blooms  per  Plant  and  the  Length  and 
Comparative  Stiffness  of  Stems  Averaged  for  the  Seasons  of  1904-5 
and  1905-6. 


Plot. 

Pertflteer. 

1 

Number 

per 
plant. 

Mooms. 

i 

Comparative  Stiffness. 

s 
< 

s 

\4 

1^ 

nl 

If 

li 

5-S 

1 

8100 

Dried  sheep 
manure 

15.8 

• 
2.6 

16.8 

66  37 

127.16 

60.79 

2 

1400 
300 

Dried  blood. 
Sulphate  of 



potash. 
Dis.  S.  C. 

.... 

2000 

rock. 

18.0 

2.6 

18.7 

69.63 

130.19 

60.56 

3 

2000     Dis.  S.  C. 

,       rock. 

14.3 

2.55 

17.0 

56.03 

101.44 

45.41 

4 

1    Check. 

14.4 

2.6 

17.5 

62.57 

117.26 

54.69 

5 

300  ISulphate  of 

,    potash. 

15.0 

2.6 

17.9 

65.67 

117.15 

51.48 

6 

1400 

1 

Dried  blood. 

16.5 

2.6 

18.5 

78.39 

150.89 

72.50 

DIFFERENT  TIMES  OF  SETTING  CARNATIONS. 

A  five  years'  test  to  determine  the  best  time  of  planting  carnations 
in  the  greenhouse,  was  concluded  in  the  Spring  of  1906.  Cuttings  for 
all  plots  were  made  on  the  same  date.  The  plan  followed  was  to  grow 
the  plants  for  plot  No  i  in  pots  in  the  greenhouse  while  those  for  the 
other  plots  were  planted  in  the  field  in  April.  Those  in  pots  and  one 
lot  from  the  field  were  transplanted  to  the  greenhouse  benches  about 
July  I.  Plots  3  and  4  were  transferred  to  the  greenhouse  from  the 
field  August  I  and  September  i  respectively.  The  variety,  William 
Scott,  was  used  in  the  test  the  first  year  while  Mrs.  Thos.  W.  Lawson 
was  used  during  the  succeeding  seasons.  Only  the  number  of  blooms 
per  plant  was  recorded  during  the  first  three  years  of  the  test,  but  in 
the  later  crops  the  size  of  the  bloom  and  the  length  of  the  stem  were 
measured.    These  data  are  given  in  Table  IX. 

The  results  indicate  that  the  September  planting  gives  a  consider- 
ably larger  number  of  blooms  per  plant,  the  number  decreasing  the 
earlier  the  planting  was  made.  The  largest  blooms  and  the  longest 
stems,  however,  seem  to  be  produced  on  the  early  plantings. 
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Table  IX.  Shows  for  Five  Seasons  the  Time  of  Planting:  from 
Pots  or  Field ;  the  Number  and  Size  of  Blooms  and  Length  of  Stems 
Produced  and  the  Average  Results  of  all  Plots. 


PLOT  1. 

Planted  July  1  from 
pots. 

PLOT  2. 

Planted  July  1  from 
field. 

PLOT  3. 

Planted  Ausmst  1 
from  field. 

PLOT  4. 

Planted  September  1 
from  field. 

SEASON. 

BLOOMS. 

BLOOMS. 

BLOOMS. 

BLOOMS. 

1 

III 

1 

i| 

1 

it 

fii 

i 

il 

|il 

1901-2. . . 

9.1 
9.2 
12.9 
7.6 
5.6 

11.6 

15.6 

12.2 

7.5 

9.5 

8.5 
19.0 
28.1 
18.8 
17.2 

1902'-3... 

190a-4... 

2.7 
2.7 

18.5 
17.8 

16.8 
14.5 
10  2 

2.6 
2.7 

19.2 

17.8 

1904-5... 
1905-6... 

2.7 
2.6 

18.8 
18.9 

2.5 
2.6 

18.4 
15.7 

Average. 

8.86 

27 

18.1 

11.2 

2.66 

18.85 

18.8 

2.651  18.5 

17.2 

2.55 

17.05 

CARNATIONS— CONTINUOUS   CROPPING  WITHOUT 
CHANGING  SOIL. 

The  experiment  in  continuous  cropping  of  carnations  was  similar 
to  that  already  mentioned  with  chrysanthemums  and  lettuce.  Instead 
of  manuring  and  stirring  six  inches  of  the  surface  soil,  the  bed  was 
double  dug,  that  is,  the  spading  was  so  done  that  lo  inches  of  the  lower 
soil  was  brought  to  the  surface  and  the  upper  lo  inches  was  placed 
below.  This  method  has  been  continued  for  the  past  five  years.  One- 
half  of  the  solid  bed  was  treated  in  this  way  and  the  other  half  had 
new  soil  annually.  The  plants  on  the  new  soil  generally  yielded  more 
flowers,  and  taking  an  average  of  the  five  years,  gave  two  flowers  per 
plant  more  than  those  on  the  continuously  used  soil. 

All  the  plants  made  a  satisfactory  growth,  however,  and  there 
were  not  more  diseases  on  the  plants  in  the  old  soil  than  there  were 
in  the  new  bed. 

THE  BURSTING  OF  CARNATIONS  DUE  TO  LOCATION  ON 
GREENHOUSE  BENCHES. 

It  was  noticed  that  the  row  of  carnations  located  near  the  glass 
of  the  side  benches  produced  more  bursted  flowers  than  did  the  other 
rows  on  the  benches.  During  the  winters  of  1904-5  and  1905-6,  a 
record  was  kept  of  the  good  flowers  and  the  bursted  flowers  on  the 
different  rows.  Table  X  shows  that  the  row  nearest  the  glass  pro- 
duced 21  per  cent,  of  bursted  flowers  while  only  one  other  row  gave 
as  high  as  7  per  cent. 
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The  reason  usually  assigned  for  this  trouble,  is  that  plants  hard- 
ened off  by  being  grown  on  soil  kept  rather  dry  or  by  having  the 
growth  checked  in  other  ways,  are  likely  to  produce  a  larger  percentage 
of  bursted  flowers  when  over  stimulated  by  addition  of  rich  food  or 
of  moisture.  In  this  case  it  was  found  almost  impossible  to  secure  uni- 
form conditions  near  the  glass,  the  soil  drying  out  badly  although  re- 
ceiving a  normal  supply  of  water.  Many  growers  find  less  trouble 
with  this  bursting  of  the  calyx  when  the  benches  are  so  placed  as  to 
allow  a  walk  between  them  and  the  side  walls. 

Table  X.  Shows  Total  Number  of  Good  Blooms,  and  Total 
Number  and  Percentage  of  Bursted  Blooms  for  the  Seasons  of  1904-5 
and  1905-6. 


Row. 


J  J  near  { 
( glass.  S 


Good. 


Number. 


797 


731 


BLOOMS. 


780 


825 


Bursted. 


Number. 

Per  cent. 

172 

21 

47 

6 

62 

7 

57 

6 

SUB-IRRIGATION  VS.  SURFACE  WATERING  FOR 
LETTUCE  AND  CARNATIONS. 

Numerous  reports  of  striking  gains  in  yields  and  marked  immuni- 
ty from  disease  in  supplying  water  to  the  roots  of  plants  in  under- 
ground irrigation  systems,  led  to  the  following  tests  of  the  compara- 
tive value  of  sub-irrigation  and  surface  watering.  This  test  was 
started  in  the  greenhouse  during  the  season  of  1899-1900,  using  let- 
tuce as  the  crop..  Three  beds  were  prepared  with  sub-irrigation  sys- 
tems with  corresponding  plots  to  be  watered  on  the  surface.  The 
underground  systems  consisted  primarily  of  a  cement  basin  provided 
with  overflow  outlets  at  a  height  of  three  inches.  Plot  i  had  bricks 
with  the  lower  edges  chipped  off,  laid  in  the  bottom  of  the  cement  basin 
to  allow  circulation  of  water.  Plot  2  was  provided  with  one  line  of 
two-inch  tile,  and  plot  3  had  two  lines  of  two-inch  tile. 

Rich  soil  to  the  depth  of  six  inches  was  placed  in  these  plots  and 
two  crops  of  lettuce  were  harvested  from  all  plots.  Table  XI  gives  the 
weights  of  lettuce  produced  on  each  plot  and  the  total  yields. 

One  crop  of  lettuce  was  grown  on  sub-irrigated  and  surface 
watered  plots  in  1905,  with  results  similar  to  those  given  in  the  above 
table.  The  weights  of  lettuce  produced  on  the  two  plots,  were  67 
ounces  and  71  ounces  respectively. 
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Table  XL     Shows  Weights  of  Two  Crops  of  Lettuce  Produced 
on  Sub-Irrigated  and  Surface  Watered  Plots  in  Season  of  1899-1900, 


Crop.  '             PLOT  1.              1             PLOT  2. 

PLOT  8. 

Sub-irrigated, 
brick  bottom. 

1 
Surface  Sub-irrigated,  Surface 
watered .  one  line  of  tile,  'watered . 

ot  tile.      ^watered. 

Weight,      1  Weight,!      Weight,       Weight, 
ounces.         ounces.  |       ounces.        ounces. 

Weight,      Weight, 
ounces.      1  ounces. 

First 
Second 

105 

98 

95                 86                  86 
110                92                 100 

95 
105 

93 
112 

TotoL.I           203 

205      1           178               186 

200 

205 

A  similar  test  using  carnations  as  the  crop  was  begun  in  the  Fall 
of  1901  and  continued  for  four  years.  The  variety  William  Scott  was 
used  the  first  season  and  Mrs.  Thos.  W.  Lawson  in  those  following.  No 
records  were  kept  for  the  first  two  years  except  the  number  of  blooms 
produced.  During  the  last  two  years  the  size  of  the  bloom  and  the 
length  of  st6m  were  also  recorded.  These  results  are  given  in  Table 
XIL 

Table  XIL  Shows  Number  and  Size  of  Blooms  and  Length  of 
Stems  of  Carnations  Produced  on  Sub-Irrigated  and  Surface  Watered 
Plots  for  Four  years. 


PLOT  1- 

-SUB-IRRIGATED. 

PLOT  2-SURPACE  WATERED. 

YEAR. 

BLOOMS. 

BLOOMS. 

Number 
per  plant. 

1 

A  vera  ere 
size  inches. 

Length  of 

stem 

inches. 

Number 
per  plant. 

'  'Average  iLengthof 

Size  inch es.i       stemj 

1     inches. 

1901-2 

1902-8 

1903-4 

1904-6 

.,.       9.3 
...     17.3 
...      25.1 
..       14.3 

8.6 

23.1 

]    19.7 

15  5 

r 

16.7 

1 

1                     1 

2  6 
2.6 

2.6 

18.5 
'    16.6 

17.5 

2.6      '    17.2 
,      2.6      i    16.9 

Average 

...      16.5 

2.6      i     17.5 

The  result  of  these  experiments  seem  to  indicate  that  sub-irriga- 
tion does  not  give  enough  better  results  to  warrant  the  extra  expense 
of  construction.  When  carefully  and  thoroughly  done,  the  surface 
watering  gave  very  satisfactory  results  in  yield  and  quality  of  product 
with  no  more  trouble  from  disease  than  was  true  with  plants  sub-irri- 
gated. 
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SOLID  BEDS  vs.  BENCHES  FOR  TOMATOES,  CARNA- 
TIONS AND  LETTUCE. 

The  difference  of  opinion  in  connection  with  the  growth  of  crops 
upon  an  ordinary  solid  bed  or  upon  raised  benches  with  heating  pipes 
beneath,  continues  to  be  an  interesting  one  with  greenhouse  men. 
Many  establishments  have  both  styles  and  get  good  results  from  each. 
Like  many  other  problems  relating  to  horticulture,  conditions  enter 
largely  into  the  question  of  which  some  are, — ^the  crops  to  be  grown, 
value  of  lumber  to  renew  benches,  liability  of  the  soil  to  become  in- 
fested with  disease  spores  and  insects. 

The  items  herein  noted  have  been  gathered  from  the  work  with 
various  crops. 

Th€  solid  bed,  running  through  the  center  of  the  house,  was  8 
feet  6  inches  wide  and  2  feet  deep.  The  benches  were  2  feet  and  6 
inches  above  the  floor  with  hot  water  pipes  beneath.  They  were  3  feet 
and  8  inches  wide,  6  inches  deep,  ^and  were  placed  within  8  inches  of 
the  glass  sash  on  the  side  walls. 

Six  inches  of  the  surface  soil  of  the  solid  bed  was  renewed  each 
year.  All  of  the  soil  on  the  benches  was  taken  off  and  replaced  by  new 
soil  annually. 

With  regard  to  diseases,  it  can  not  be  said  that  there  were  any 
more  on  solid  beds  than  on  benches.  Regarding  insects,  however,  the 
nematode  worm  got  into  the  solid  bed  planted  in  tomatoes  and  lived 
over  from  year  to  year  usually  interfering  a  good  deal  with  the  second 
crop. 

Data  on  crops  of  tomatoes,  carnations  and  lettuce  are  available  for 
comparison  of  this  work. 

Tomatoes — ^The  average  of  four  crops  per  plant  on  benches  was 
10.4  fruits,  weighing  2  lbs.  3  ozs.  The  average  on  solid  beds  was  13.1 
fruits,  weighing  2  lbs.  2  ozs.  The  fruits  ripened  on  both  beds  at  the 
same  time  and  there  was  practically  no  real  difference  in  results  except 
that  the  fruits  from  the  benches  were  slightly  larger  than  the  others 
and  the  plants  on  solid  beds  continued  to  produce  fruit  later  in  the 
spring  than  did  those  on  benches.  The  solid  bed  was  easier  to  water 
than  the  benches. 

Carnations — The  average  results  of  two  crops  produced  on  benches 
and  solid  beds  follow : 

Benches — 15.9  blooms,  size  2.7  inches,  length  of  stem  17.8  in. 
Solid  beds — 17.4  blooms,  size  2.5  inches,  length  of  stem  17.0  in. 

About  the  only  difference  apparent  in  the  above  table  is  the  extra 
flowers  per  plant  on  the  solid  bed.  This  was  probably  due  to  the  bet- 
ter growth  in  late  Spring  and  the  plants  were  always  more  robust  on 
the  solid  beds. 

Lettuce — The  records  show  that  while  the  midwinter  crop  was 
usually  about  equal  on  the  solid  bed  and  bench,  the  Spring  crop  was 
heavier  on  the  solid  beds.  * 
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VARIETY  TEST  OF  TOMATOES  IN  THE  GREENHOUSE. 

In  the  Spring  of  1899,  several  of  the  ordinary  garden  varieties  of 
tomatoes  were  tried  in  the  greenhouse  to  compare  with  the  Lorillard, 
a  variety  quite  generally  used  for  forcing.  The  fruit  was  considerably 
affected  by  rot  and  only  a  few  of  the  perfect  fruits  were  weighed.  The 
yields  were  calculated  from  the  weight  of  an  average  sized  fruit.  The 
record  of  the  results,  which  are  approximate  only,  are  given  in  Table 
XIII. 

Table  XIII.  Shows  Varieties  of  Tomatoes  and  Weight  of  Fruit 
per  Plant  in  1899  and  1900. 


Year,  1899            Year,  1900. 

1 

Variety. 

Weight  of              Weight  of 
fruit  per  plant.       fruit  per  plant. 

oz. 

oz. 

Lorillard  

60 
90 

84 
100 
80 
60 
60 
48 
60 

46 

Brinton    

Acme 

SO 

World's  Fair  

Bond  Early  

Dwarf  Aristocrat 

8 

Climax 

25 

Atlantic  Prize 

Paragon    

Freedom   

12 

Ponderosa    

37 
50 
40 

Stone 

Chemin   

Beauty   

6 

Enormous  

Earlv  Bird 

Q 

Buckeve  State   

36 

27 

Royal  Red   

New  Oueen   

25 

S6 

Matchless    

A  similar  test  with  a  larger  list  of  varieties  was  concluded  the  fol- 
lowing Winter.  The  fruit  was  weighed  and  the  yields  calculated  per 
plant.  The  results  indicate  that  those  varieties  commonly  grown  in  the 
field  succeed  under  glass  equally  as  well  as  the  Lorillard.  It  was  found, 
however,  that  the  fruit  of  these  varieties  did  not  find  nearly  so  ready  a 
sale  during  the  winter  as  that  of  the  Lorillard  because  of  their  larger 
size,  the  winter  demand  being  for  medium  sized  fruits. 
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A  second  crop  was  left  to  pollinate  itself  naturally,  but  no  records 
were  kept.  A  few  varieties  such  as  l>varf  Aristocrat  had  an  average 
set  of  fruit,  but  in  general  practice  it  has  been  found  necessary  to  polli- 
nate most  varieties  artificially  as  the  set  of  fruit  depends  almost  en- 
tirely upon  this  hand  pollination. 

DISTANCE  APART  TO  PLANT  TOMATOES  IN  GREENHOUSES. 

In  the  Fall  of  1901  an  experiment  was  started  to  test  the  planting 
of  tomatoes  in  the  greenhouse  at  different  distances  apart.  The  plants 
were  pruned  and  trained  to  a  single  stem.  The  variety,  Sutton's  Best 
of  AH,  was  used  the  first  year  and  Lorillard  in  the  three  years  follow- 
ing. In  plot  I  for  the  first  crop  the  plants  were  set  ixi  feet  and  in  plot 
2,  1x2  feet.  The  first  yielded  690  ruits  weighing  122  pounds  while  the 
latter  yielded  only  450  fruits  weighing  105  pounds.  In  this  case  the 
closer  planting  seemed  to  give  the  best  results  except  that  the  fruit 
did  not  color  up  as  well  as  did  that  on  plot  2.  To  overcome  this  diffi- 
culty the  second  crop  on  plot  i  was  planted  J4x2  feet  apart  thus  occu- 
pying the  same  amount  of  space,  but  at  the  same  time  allowing  a  great- 
er amount  of  sunshine  between  the  rows.  The  results  of  this  crop  show 
that  the  closer  planting  still  gave  more  fruit  per  100  square  feet  of 
space,  but  did  not  weigh  as  much  by  one  pound  as  did  the  wider  plant- 
ing. The  color  of  the  fruit  in  plot  i  was  better  than  in  the  first  crop, 
but  still  not  as  good  as  that  from  plot  2.  On  account  of  this  lack  of 
color  it  was  thought  best  to  increase  the  distance  between  the  plants 
so  that  for  both  crops  of  the  season  of  1902-3,  plot  i  was  planted  1x2 
feet  and  plot  2,  2x2  feet.  The  yield  found  in  Table  XIV  show  results 
in  favor  of  the  closer  planting. 

Table  XIV.  Shows  Distance  Between  Tomato  Plants,  Number 
of  Crops,  Number  and  Weight  of  Fruits  per  Plant  and  the  Number  and 
Weight  of  Fruits  per  100  Square  Feet  of  Space. 


1 
Distance  be-| Average  nam- 

Avera8:e  weght 

Number    of 
fruit   per   10  0 
square  feet  of 
<pace. 

Weight  of  fruit 
per  100  square 
feet  of  space, 
pounds. 

Year.       Crop. 

tween    plants, 
feet. 

ber 
per 

of     fruits  of  fruit  per  plant 
plant.          jounces. 

1901-2  First 

1x1 

6.9 

19  2 

690 

120.0 

ti           it 

1x2 

9.0 

33.6 

450 

105.0 

"      Second 

1x2 

8  9 

19.1 

445 

59.6 

4<                              << 

ix2 

4.9 

9.4 

490 

58.7 

1002-3  First 

1x2 

8.7 

29.2 

435 

91.2 

<<           it 

2x2        1 

12.4 

49.1 

310 

76.7 

'*      Second 

1x2 

9.9 

24.5 

495 

76.5 

*t           it 

2x2        1 

16.0 

49  2 

400 

76.8 

1903-4  First 

2x2        1 

15.7 

49.0 

392 

76.6 

•  i           ti 

2x2i      1 

16  4 

57.2 

326 

71.5 

''     1  Second 

2x2        1 

12.0 

32.2 

300 

50.3 

t<           ti 

2x2i      1 

11.7 

40.0 

234 

50.0 

1904-5  First 

2x2        ! 

19.8 

86.1 

495 

134.5 

*i           it 

2x2i 

15.5 

68.2 

310 

85.2 
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Three  crops,  two  in  the  season  of  1903-4  and  one  in  1905,  were 
raised,  in  which  plot  i  was  planted  2x2  feet  and  plot  2,  2x2j4  feet.  The 
results  indicate  that  the  latter  distance  is  too  far  apart  for  the  most 
profitable  returns.  It  is,  however,  difficult  to  draw  any  definite  con- 
clusions from  the  data  available  because  all  the  different  distances  apart 
were  not  tested  during  the  same  seasons  and  under  the  same 
conditions. 

The  records  of  these  tests  are  found  in  Table  XIV,  which  gives 
the  distance  apart,  the  number  of  crops  raised,  the  number  and  weight 
of  fruit  produced  per  plant  and  the  number  and  weight  of  fruit  pro- 
duced per  100  square  feet  of  space. 
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THE  EFFECT  OF  ANIMAL   DIQESTION   AND   FERMENTATION 
OF  MANURES  ON  THE  VITALITY  OF  SEEDS.* 


By  Edward  Ingram  Oswald. 


The  investigations  reported  upon  in  this  bulletin  were  done  under 
the  direction  of  the  Experiment  Station  and  all  of  the  material,  ap- 
paratus, &c.,  used  was  supplied  by  them.  The  work  as  planned  and 
carried  out  at  first  was  limited  to  a  study  of  the  effect  of  the  fermenta- 
tion of  manure  upon  the  vitality  of  weed  seeds  and  was  taken  up  at  the 
suggestion  of  Prof.  W.  N.  Hutt,  then  horticulturist  of  this  Station. 
After  this  part  of  the  work  was  completed  the  Director  of  ihe  Station 
suggested  the  broadening  of  the  work  so  as  to  include  a  study  of  the 
effect  of  the  passage  of  seeds  through  the  digestive  system  of  animals 
upon  their  vitality. 

These  investigations  were  undertaken  so  as  to  give  some  detailed 
knowledge  on  these  points  and  enable  farmers  to  know  something  more 
definite  as  to  the  risks  involved  in  introducing  new  weeds  through  the 
purchase  of  manure;  hay  and  other  feed  stuffs.  It  was  also  hoped 
that  some  data  would  be  procured  which  would  enable  farmers  to 
follow  such  plans  as  would  reduce  the  liability  of  introducing  new 
seeds  to  a  minimum. 

In  former  years  the  catalog  of  Maryland  weeds  did  not  include 
the  large  number  of  species  that  it  does  today.  It  is  quite  evident  from 
this  fact  that  new  ones  have  been  brought  hither  through  agencies 
favorable  to  their  distribution. 

Some  of  these  may  have  been  carried  by  floods,  winds  or  birds; 
but  probably  the  most  common  medium  for  transporting  injurious 
seeds  into  a  community  is  through  the  carloads  of  manure  shipped 
from  cities  and  also  through  the  loads  of  hay,  straw  and  grain  that  are 
procured  from  distant  markets. 


*This  piece  of  work  was  done  under  the  direction  of  the  Experi- 
ment Station  and  the  matter  was  submitted  as  a  thesis  for  the  B.  S.. 
degree  in  horticulture  June,  1908,  Maryland  Agricultural  College. 
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Weed  seeds  may  find  their  way  into  manure  from  two  different 
sources;  first  by  passing  through  the  body  of  the  consuming  animal, 
and  second  by  falling  from  the  feeding  racks  or  from  among  the  bed- 
ding. In  the  first  part  of  this  particular  investigation  the  latter  method 
was  followed  out  as  the  most  plausible  source  of  these  injurious  seeds. 

The  economic  importance  of  this  subject  was  first  brought  to 
prominent  notice  through  the  frequent  inquiry  of  the  truck  gardeners 
as  to  the  likelihood  of  introducing  new  weeds  by  means  of  the  manure 
that  they  purchase  from  the  city. 

A  second  inquiry  comes  from  the  general  farmer,  who  also  asked 
if  it  was  a  dangerous  practice  to  throw  all  the  filth  that  accumulates  on 
the  farm  upon  the  barnyard,  pound  Qr  manure  pile  instead  of  burning 
it,  and  whether  such  a  practice  is  likely  to  scatter  the  weeds  over  all 
parts  of  the  farm  ? 

A  third  inquiry  is  made  by  the  dairymen,  who  questioned  whether 
it  is  possible  to  introduce  noxious  weeds  upon  the  dairy  farm  by  buy- 
ing hay,  grain  and  mixed  feeds. 

In  order  to  be  able  to  answer  these  inquiries,  it  is  necessary  to 
investigate  the  effects  of  manure  upon  the  germination  of  weed  seeds 
under  all  the  conditions  met  with  in  practice.  These  investigations 
were  planned  and  conducted  so  as  to  fulfill  as  nearly  as  possible  the 
conditions  of  the  average  farmer. 

,  APPARATUS  AND  SEEDS  USED. 

In  this  test  fifty-two  varieties  of  the  most  malignant  weed  seeds 
found  in  Maryland  were  used. 

The  experiment  required  the  following  articles:  A  germination 
box,  three  yards  of  No.  20  mesh  brass  wire  gauze,  an  apparatus  for 
sterilizing  soil,  six  Farenheit  thermometers  and  twelve  two  horse 
wagon  loads  of  manure,  six  of  cow  and  six  of  horse  manure. 

The  seeds  used  were  secured  from  two  separate  sources.  As  many 
as  possible  were  obtained  from  different  localities  within  the  State, 
the  remainder  were  procured  through  the  assistance  of  the  United 
States  Department  of  Agriculture,  Bureau  of  Plant  Industry. 

The  selection  of  the  varieties  used  in  the  test  was  governed  by 
-making  a  careful  examination  of  the  Botanical  Survey  of  Maryland 
and  selecting  therefrom  the  varieties  known  as  the  most  noxious. 

A  list  of  seeds  used  will  be  found  in  Table  I,  together  with  the  re- 
■sults  of  a  germination  test  of  the  same. 

Each  variety  of  weed  seeds  to  be  used  in  the  test  was  kept  in  a 
-separate  envelope,  which  was  numbered.  There  were  fifty-two  differ- 
•ent  weeds  represented  in  the  test.  In  order  to  save  time  and  avoid 
rsterilizing  more  soil  than  was  absolutely  necessary  the  seeds  were 
tested  for  germination,  not  in  soil,  but  in  a  saw  dust  germination  box, 
4he  same  as  used  in  the  ordinary  germination  test  for  seed  com.  ^  The 
germination  box  was  placed  in  a  greenhouse,  where  it  was  exposed  to 
ideal  conditions  for  germination,  and  left  there  until  the  fifth  day, 
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when  it  was  examined  and  notes  taken.    The  box  was  examined  in  a 
similar  manner  every  fifth  day  for  twenty  days. 

The  following  table  gives  the  results  obtained  from  the  germina- 
tion test  as  observed  at  the  four  openings  of-  the  box ;  also  the  total 
percentage  of  germination,  with  appropriate  explanation  when  it  is 
found  necessary. 


Table  I.    Showing  Germination  Test  to  Ascertain  Percentage  of 
Vitality. 


No. 


Botanical  Name. 


Common  Name. 


No.  seedsl.Noseeds 
tested.    I    germ. 


Percent- 
age 
germ. 


Comium  |    Poison 

maculatum,  L.     i       Hemlock 


10 


Ambrosia  Wild 

artemisiaefoliaL.'        Tansy 


10 


60 


Chemopodium 
album,  L. 


Lambs 
Quarters 


10 


70 


Plantago 
lancealata,  L. 


Rib 


Grass 


10 


30* 


Rumex 
Aoetosilla,  L. 


Sheep 
Sorrel 


10 


60 


6 

Achillea 
Millefolium.  L. 

Yarrow 

10 

3 

30 

7         Ipomoea  Jocq. 
hederacea,  L. 

Morning 
Glory 

i 

10      1        4 

1 

40 

8         Daucus 
1        carota,  L. 

Wild 
Carrot 

10 

4 

40 

9 

Solanum 
carollneuse,  L. 

Horsenettle 

10 

5 

50x 

10     I    Verbena 

I        pastada,  L. 


Blue 
Vervain 


10 
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TABLE  I— Continued, 


15 


16 


No. 

Botanical  Name.         Common  Name. 

No.  seeds 
tested. 

No.  seeds 
germ. 

4 

Percent- 
age 
germ. 

11 

Solanum 
nigrum,  L. 

Common 
Nightshade                  10 

40 

12 

Echium 
vulgre,  L. 

Blueweed                    10 

13 

Cuscuta 
arvensis.  Beyrich 

Field 
Dodder 

1 

10      j        7 

1 

70t 

14 

Amaranthus 
panisulatuB,  L. 

Pigweed 

10 

Solidago 
canadensis,  L. 


Canada 
Goldenrod 


10 


Plantago 
mojor,  L. 


Common 
Plantain 


10 


70t 


20x 


17 


18 


19 


Phytolacca 
decandra,  L. 


Malva 
rotundifolia,  L. 


Amaranthus 
retroflexus,  L. 


Common 
Poke 


Running 
Mallow 


Rough 
Pigweed 


10 


10  3 


10 


23 


Medioi^o 
lupulina,  L. 


Black 
Medic 


10 


40 


20x 


20 

Ambrosia 
trifida,  L. 

Carduus 
arvensis,  L. 

Large 
Rag  weed 

Canada 
thistle 

10 
10 

0 

0 

21 

0 

0 

22 

Chaetochloa 
glauca,  L. 

Pigeon 
Grass 

10 

6 

60t 

50 
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TABLE  I— Continued. 


No. 

Botanical  Name. 

Common  Name. 

No.  seeds' No.  seeds 
tested.      germ. 

Percent- 
age 
germ. 

24 

Verbascum 
blattaris,  L. 

Moth 
Mullen 

10 

8 

30t 

25 

Poa 

pratensis,  L. 

Kentucky 
Blue  Grass 

10 

4 

40 

26 

Bursa 
bursapastosis,  L. 

Polygonum 
pennsylvanlcum,  L. 

Datura 
tatula,  L. 

Shepherd's 
Purse 

Persicaria 

Purple 
Thornapple 

10 
10 
10 

0 
0 

0* 

27 

0* 

28 

2 

20x 

29 

Bromus 
secalinus,  L. 

Cheat 

10 

6 

60 

80         Cichorium 

Intybus,  L. 

Chicory                        10 

3 

80 

31 

Cuscuta 
Epithymum,  Murr. 

Clover 
Dodder 

10 

7 

70 

82 


Lepidium 
Virglnicum,  L. 


Polygonum 
persicaris,  L. 


34 


35 


Onagra 
biennis,  L. 


Wild 
Pepper  Grass 


Lady's 
Thum 


Evening 
Primrose 


Syntherisma  |    Common 

fimbriata,  Nash.j       Crab  grass 


10 


10 


10 


60* 


30 


70 


10      I        8 


80x 


36 


Rumex 
obtusifolius,  L. 


Bitter 
Dock 


10 


10      !       lOOx 
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TABLE  I— Continued. 


No. 


Botanical  Name. 


Common  Name. 


No.  seeds  No.  seeds 
tested.  I    germ, 


37     !    Allium 

cernuum,  Roth. 


Wild 
Onion 


10 


44 


Melilotus 
alba,  Devs. 


45     I    Bidens 

frondosa,  L. 


46 


47 


Anthemis 
cotula,  L. 


Thlaspi 
arvense,  L. 


Field 
Penny-cress 


48 


Agropyron 
spicatum,  L. 


Quack 
Grass 


10 


10 


Percent- 
age 
germ. 


38 

Pastinaca 
sativa,  L. 

Alsina 
Media,  L. 

Wild 
Parsnip 

Common 
Chickweed 

10 

1 

10 

39 

10 

4 

40 

40 

Agrostemma 
githago,  L. 

Com 
Rose 

10 

9 

90t 

41 

Malva 
rotunditolia  L. 

Common 
Mallow 

10 

2 

20 

42 

Prunella 
vulgaris,  L. 

Self-heal 

10 

0 

0* 

43 

Rudbeckia 
hirta,  L. 

Black  eyed 
Susans 

10 

3 

30x 

White  Sweet 
Clover 

10 

8 

80 

Black 
Beggar  ticks 

10 

0 

0 

Mayweed 

10 

4 

40t 

70 


*    Secreted  a  jelly  during  germination. 
t    Quick  to  germinate. 
X    Slow  to  germinate. 
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TABLE  I— Continued. 


No. 


Botanical  Name. 


n^Y^^^^ -M^^^      |No.  seeds 'No.  seeds 
Common  Name.     .  ^^^    |    ^^^ 


Percent- 
age 
germ. 


49     I    Lactaca 

scariola,  L. 


50 


51 


Sisymbrium 
ailissimum,  L. 


Avena 
fatua,  L. 


Prickly 
Lettuce 


Mustard 


Wild 
Oats 


52 


Helianthus 
annuusy  L. 


Sunflower 


10 


10 


10 


10 


2 


20 


40 


80 


60 


It  will  be  observed  in  the  above  table  that  the  time  required  in 
germination  varies  with  different  varieties.  A  number  of  them  failed 
to  germinate  at  all,  but  were  not,  however,  rejected.  They  were  re- 
tained in  the  experiment  with  the  expectation  that  possibly  after  they 
had  undergone  the  action  of  salts  present  in  manures,  they  might  pos- 
sibly be  induced  to  germinate. 

The  failure  of  some  of  the  varieties  may  be  attributed  to  various 
causes.  The  seeds  may  have  been  dead,  the  conditions  may  not  have 
been  favorable  for  their  germination  or  the  proper  age  for  germination 
had  not  been  reached.  The  latter  is  probably  the  most  plausible,  as 
indicated  by  the  work  of  Dr.  W.  J.  Beal,  Professor  of  Botany  at  the 
Michigan  Agricultural  College,  in  his  experiment  with  the  vitality  of 
weed  seed  after  being  buried  in  the  soil  for  different  lengths  of  time. 

Dr.  Beal  found  that  instead  of  a  gradual  decrease  in  the  numbers 
of  varieties  that  germinated  as  the  time  increased,  that  at  the  end  of 
25  years,  one  more  variety  germinated  than  at  the  end  of  5  years. 

Some  of  the  varieties  used  in  his  work  were  the  same  as  those 
which  failed  to  germinate  in  the  foregoing  test.  Therefore,  we  have 
reason  to  conclude  that  it  is  the  habit  of  some  weed  seeds  to  remain  in 
a  dormant  state  for  many  years  before  germination. 

It  will  also  be  noticed  that  the  percentage  of  germination  varies 
in  the  different  varities  notwithstanding  the  fact  that  the  conditions  of 
each  were  the  same  and  that  all  of  the  seeds  were  gathered  the  pre- 
vious fall.  Dr.  Beal  also  noticed  this  in  his  experiments,  that  some 
seeds  secreted  a  transparent  jelly-like  substance  which  envelops  the 
specimen,  giving  it  somewhat  the  appearance  of  a  frog's  egg.  This 
occurs  only  with  seeds  that  have  a  hard,  smooth  coating. 


272  MARYLAND    AGRICULTURAL    EXPERIMENT     STATION. 


THE  EFFECT  OF  FERMENTING  MANURE  UPON  THE 
VITALITY  OF  WEED  SEEDS. 


Three  kinds  of  stable  manure  were  used,  namely:  Horse  manure, 
cow  manure  and  horse  and  cow  manure  mixed  in  equal  parts.  In  the 
meantime  six  bags  were  made  from  brass  gauze,  holding  about  one 
gallon  each.    These  were  sewed  together  with  copper  wire. 

From  each  of  the  three  kinds  of  manure  samples  were  taken  and 
thoroughly  sterilized  by  boiling  for  at  least  one  hour.  This  treatment 
destroyed  practically  all  foreign  seeds  and  fungus  spores  that  the 
manure  might  contain.  From  each  vessel  containing  the  sterilized 
manures  a  sufficient  quantity  was  drawn  to  fill  two  of  the  gauze  bags 
about  three-quarters  full.  This  was  in  turn  divided  into  two  equal  parts. 
Into  one  of  these  parts  was  put  lOO  seeds  of  each  of  the  52  varieties 
to  be  tested.  Into  the  other  a  promiscuous  number  of  each  of  the 
same  varieties  of  seeds.  After  they  were  thoroughly  mixed  with  the 
samples  of  manure,  the  seeds  were  placed  into  the  gauze  bags,  the 
latter  being  sewed  shut  with  wire.  These  bags  were  numbered  A  and 
B  with  lead  tags,  the  numbers  of  which  were  stamped  into  the  lead. 
.  No.  A  contained  the  counted  seeds,  and  was  used  in  the  test,  while  No. 
B  contained  the  uncounted  seeds  was  used  as  a  check. 

The  process  was  repeated  with  the  sterilized  samples  from  each 
kind  of  manure.  In  addition  to  A  and  B  all  the  bags  filled  with  the 
horse  manure  were  numbered  i ;  those  filled  with  cow  manure  No.  2, 
and  those  filled  with  the  mixed  manures  No.  3.  By  this  method  of 
identification  the  pile  to  which  the  bag  belonged  was  indicated. 

The  same  day  the  manure  was  hauled  and  placed  into  three  sep- 
arate piles  about  4  feet  square  and  4  feet  high,  containing  about  two  or 
three  tons  each.  The  manure  was  tramped  so  as  to  make  firm  piles. 
The  gauze  bags  containing  the  seeds  were  placed  one  foot  apart  about 
the  center  of  their  respective  piles  and  the  manure  closely  packed 
around  them. 

A  thermometer  was  placed  in  each  pile  of  manure  so  that  the 
bulbs  were  between  the  gauze  bags  containing  the  seed  and  on  a  level 
with  them.  The  readings  of  the  thermometers  were  made  morning 
and  evening  for  60  days.  The  results  are  compiled  and  shown  in  the 
following  table : 
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Table  11.     Showing  the  Temperatures  Which  Were  Taken  Morn- 
ing and  Evening  from  Thermometers  Inserted  in  the  Piles  of  Manure. 


Kinds  of  manure. 

Highest 

temperature 

P. 

Lowest 

temperature 

F. 

Mean 

temperature 

F. 

Horse  manure 

201° 
168° 

40^' 

'         134° 

Cow  manure 

40° 
40° 

120° 

1 

Horse  and  cow  manure  mixed. 

188° 

122° 

Outside  the  manure 

60° 

At  the  end  of  6o  days  the  temperature  within  the  manure  had 
fallen  until  it  was  about  the  same  as  that  outside,  and  for  this  reason 
was  discontinued,  knowing  that  all  of  the  heat  had  passed  off. 

In  order  to  imitate  as  nearly  as  possible  the  conditions  found  in  the 
barnyard  of  the  average  general  farmers  where  the  manure  is  hauled 
out  but  twice  a  year  the  seeds  were  allowed  to  remain  in  the  piles  for 
6  months. 

The  method  adopted  in  testing  the  vitality  of  the  seeds  after  they 
had  passed  through  the  fermentation  in  the  piles  of  manure  was  as 
follows :  First,  in  order  to  secure  accurate  results,  it  was  essential  that 
the  seeds  be  planted  in  soil  that  was  free  from  weed  seeds.  This  was 
procured  by  sterilizing  the  soil.  That  used  was  a  good  grade  of  pot- 
ting soil  sterilized  by  two  different  methods.  First,  by  live  steam,  in 
which  the  soil  was  placed  in  a  barrel  through  which  a  steam  pipe  was 
inserted  and  the  steam  allowed  to  escape  at  the  bottom  of  the  barrel. 
The  soil  was  mixed  with  water  until  about  the  consistency  of  mortar. 
The  steam  was  then  turned  in  and  the  mass  allowed  to  boil  for  more 
than  two  hours.  The  other  method  employed  was  dry  sterilization,  in 
which  the  soil  is  baked  in  the  oven  of  a  kitchen  range  in  pans  for  3 
hours. 

In  a  preliminary  test  of  the  two  methods  it  was  found  that  sterili- 
zation in  the  former  case  was  insufficient,  owing  to  the  fact  that  a  num- 
ber of  varieities  of  weed  seeds  found  in  the  soil  still  continued  to  grow 
after  the  soil  had  been  boiled.  The  soil  sterilized  by  the  dry  method 
was  found  to  be  free  from  seeds  having  any  vitality  whatever. 

The  bench  of  the  greeniiouse  was  next  divided  into  6  equal  parts : 
each  part  being  about  12  inches  by  36  inches.  These  sections  were 
filled  with  soil  sterilized  by  the  dry  method  to  a  depth  of  one  inch  and 
numbered  corresponding  to  the  numbers  on  the  gauze  bags  which  con- 
tained the  seeds. 
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The  gauze  bags  were  opened  and  the  contents  taken  from  each  one 
and  scattered  evenly  over  the  corresponding  part  of  the  bench.  Over 
this  a  thin  layer  of  sterile  soil  was  sprinkled,  just  enough  to  cover  the 
seeds  and  prevent  their  being  exposed. 

These  plots  were  kept  watered  and  given  careful  attention.  After 
a  reasonable  length  of  time  they  were  examined  and  without  a  single 
exception  all  of  the  seeds  failed  to  germinate.  The  seeds  that  could  be 
found  were  easily  crushed  between  the  fingers,  thus  showing  that  they 
had  rotted  and  their  vitality  was  destroyed. 


EFFECT  OF  PARTIALLY  FERMENTED  MANURE  ON  THE 
VITALITY  OF  WEED  SEEDS. 

The  work  so  far  gives  results  based  on  the  general  farmer's 
method  of  caring  for  manure.  In  order  to  cover  the  conditions  usually 
followed  by  dairymen  and  gardeners,  where  the  manure  remains  in 
piles  only  for  a  short  time,  another  set  of  experiments  were  started 
the  same  fall.  These  were  conducted  in  exactly  the  same  manner  as 
was  the  former  test,  excepting  that  the  seeds  were  allowed  to  remain 
in  the  pile  a  shorter  time.  The  second  lot  remained  in  the  manure  for 
only  one  month,  after  which  they  were  taken  from  the  piles  and  placed 
over  sterilized  soil  on  the  greenhouse  bench  exactly  the  same  as  the 
seeds  were  in  the  former  experiments,  and  they  received  the  same  at- 
tention. 

After  a  reasonable  length  of  time  the  plots  were  examined  and 
the  results  found  were  synonomous  with  those  of  the  plots  in  the  pre- 
vious experiment,  except  that  some  of  the  seeds  found  were  still  firm 
and  would  not  crush  when  pressed  between  the  fingers.  They  were 
the  following  varieties: 

Plantago  lancealata,  L.  Ambrosia  trifida,  L. 

Rib  Grass.  Large  Ragweed. 

Slanum  carolineuse,  L.  Rumex  obtusifolius,  L. 

Horsenettle.  Bitter  Dock. 

Plantago  major,  L.  Malva  rotundifolia,  L. 

Common  Plantain.  Mallow. 


THE    EFFECT    OF    PASSING    GRAIN    AND    WEED    SEED 
THROUGH     THE    DIGESTIVE    CHANNEL     OF    DO- 
MESTIC ANIMALS  UPON  THEIR  VITALITY 

So  far  we  have  dealt  with  the  effect  of  manure  upon  the  vitality 
of  weed  seeds  as  influencing  their  distribution.  From  the  table  of  re- 
sults in  the  first  part  we  find  that  no  seeds  whatever  grew  after  they 
were  taken  from  the  manure  piles,  this  leading  us  to  conclude  that  the 
heat  and  chemical  action  which  took  place  under  fermentation  had  a 
devitalizing  effect  on  weed  seeds,  and  that  little  danger  of  bringing 
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noxious  weeds  from  one  locality  to  another  would  be  incurred  by  the 
use  of  manure  that  had  remained  in  piles  for  one  month  or  more. 

To  answer  questions  from  those  who  do  not  allow  the  manure  to 
rot  in  piles  but  haul  it  directly  from  the  stable  to  the  field,  or  those  who 
allow  their  farm  animals  to  graze  in  the  fields  and  the  droppings  to  re- 
main wherever  they  chance  to  fall,  it  is  necessary  to  deal  with  the 
eflfects  of  digestive  fluids  upon  the  vitality  of  seeds.  Accordingly  the 
following  experiments  were  conducted.  They  were  arranged  so  as  to 
meet  every  possible  condition. 

The  importance  of  this  phase  of  the  work  was  especially  empha- 
sized by  the  inquiries  of  the  consumers  of  Sucrene  and  molasses  feeds 
as  well  as  the  manufacturers  of  the  same,  whose  desire  it  was  to  learn 
whether  it  was  possible  to  introduce  seeds  through  the  use  of  these 
feeds.  Their  inquiry  was  probably  based  on  statements  made  by  the 
Vermont  Agricultural  Experiment  Station  in  their  bulletin  No.  131  on 
"Commercial  Feeding  Stuffs.'*  As  a  result  of  the  investigation  de- 
scribed in  this  bulletin  it  was  found  that  many  of  the  commercial  feed 
stuffs  contained  a  large  number  of  noxious  weed  seeds.  Some  brands 
of  molasses  feeds  sold  as  dairy  feed  were  reported  to  contain  as  many 
as  129,000,000  weed  seeds  to  a  ton. 

Even  though  these  feeds  contain  large  numbers  of  weed  seeds 
we  would  not  be  justified  in  concluding  that  all  of  them  will  pass 
through  the  animal  and  still  retain  their  average  degree  of  vitality,  as 
they  are  in  a  large  measure  liable  to  injury  by  being  crushed  between 
the  teeth  of  the  feeding  stock  and  by  the  action  of  the  digestive  juices. 

The  first  step  taken  in  this  experiment  was  to  procure  a  number 
of  the  worst  and  most  common  weed  seeds  in  Maryland  and  those 
most  often  found  in  hays  and  commercial  feeds.  A  number  of  com- 
mon grains  and  grasses  were  also  used. 

A  sample  of  50  seeds  was  taken  from  every  variety  of  seeds  to  be 
used  in  this  experiment,-  and  these  50  seeds  were  tested  for  their 
vitality  so  as  to  ascertain  the  percentage  of  germination  of  each  va- 
riety. The  germination  test  was  conducted  exactly  in  the  same  manner 
as  it  was  with  the  seeds  used  in  the  test  under  fermenting  manure 
conditions. 

For  the  sake  of  convenience  these  seeds  were  divided  into  three 
lots 'and  numbered  i,  2,  3,  respectively,  as  seen  by  the  tables.  The  re- 
sult of  the  germination  test  was  kept  in  tabulated  form,  as  will  be  seen 
from  the  appended  tables  Nos.  3,  4,  5. 
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'table  III.    Showing  Result  of  Germination  Test  of  Lot  No.  i. 


No. 

Botanical 
name. 

Common 

No. 
seeds 
tested. 

No. 
seeds 
germi. 

Per- 
centage 
germi. 

Remarks. 

1 

Agrostis 
alba,  L. 

Red  top 

50 

40 

80 

2 

Avena 
sativa 

Oats 

50 

40 

80 

3 

Hordeum 
vulgare 

Barley 

50 

50 

100 

All  strong. 

4   iPoe 

pratensis,  L. 

Blue  grass 

50 

16 
30 

60 

Poor  germi- 
nation. 

5  isecale 
{  calecer,  L. 

i 

Rye 

50 

2  strong,  4 
weak. 

6    Symtherisma 
1  fimbriata,  Nash. 

Crab 
grass 

50 

40 

80 

7 

Trifolium 
incamatum  L. 

Crimson 
clover 

50 

36 

70 

8 

Trifolium 
pratense,  L. 

Red 
Clover 

50 

30 

60 

9    Trifolium 
repens,  L. 

White 
clover 

,  «» 

45 

90 

10 

Triticum, 
vulgare 

Wheat 

50 

50 

100 

All  strong. 

11 

Vicia 

hirsata,  L. 

Hairy 

vetch 

50 

25 

60 

2  strong,  3 
weak. 

12 

Zea 
Maize 

;com 

60 
600 

50 

) 

450 

1 

>        100 

76      i 

All  strong. 

Total 
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Table  IV.    Showing  Result  of  Germination  Test  of  Lot  No,  2. 


No. 

Botanical  Name. 

Common 
Name. 

No.  of 
seeds 
tested. 

Total 

Number 

grew. 

Percent- 
age 
grew. 

Remarks. 

1    '  Agrostemma 
1    Githago,  L. 

Cockle 

50 

30 

60 

2 

iSilfoUa.L.   ^  Weed 

50 

2 

4 

Weak 
germina- 
tion. 

3 

Bidens 
bipemata,  L. 

Spanish 
needles 

50 

00 
20 

00 

No 
germina- 
tion. 

M       Datura 

'    Stramonium,  L. 

Jamestown 
weed 

Morning 
glory 

Pepper 
weed 

50 
50 

« 

Quick  to 
Germinate. 

5 

Ipomoea 
nederacea,  Jocq. 

10 
25 

20 
50 
30 

6 

Lepidium 
campestre,  L. 

50 

Slow  to 
germinate. 

7 
8 

Malva 
1    rotunbofolia,  L. 

,  Polygonum 
Hydropiper,  L. 

Mallow  or 
velvet  leaf 

Smart  Weed 

50 
50 

15 
4 

Quick  to 
germinate. 

o    I  Rumex  Narrow     i        ca  m 

^        altissimus,Wood       Dock  ^      I       ^" 


20 


10       Sisymbrium  Wild       ■        50      I        20  40 

allissmum,  L.     1    mustard 


jj       Solanum  \      Horse 

carolineus,  L.  nettle 


Total. 


50 


15 


30 


Slow  to 
germinate. 


559  151      :    27.4 
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Table  V.    Showing  Result  of  Germination  Test  of  Lx)t  No.  3. 


No.  '  Botanical  Name. 


Alsine 
media,  L. 

!  Amaranthus 
retroflexus,  L. 


Avena 
fatua,  L. 

Bromus 
secalinus,  L. 


Common 


No.  of 
seeds 


N«»«-        t^SS, 


No, 

Per- 

seeds 

centage 

grew. 

grew. 

I       Agrostemma  Com 

Githago,  L.  Rose 


Common 
Chickweed ! 


Rough 
Pigweed 


Q      Chaetocheoa 
glauca,  L. 


Wild 
Oats 


Cheat 


Pigeon 
Grass 


50 


50 


50 


50 


50 


50 


45 


15 


10 


40 


90 


Remarks. 


Quick  to 
germinate. 


25 


30 


20 


80 


50 


Slow  to 
germinate. 


gQ  Quick  to 

germinate. 


fy      Cuscuta  Byrich      Field  ^^ 

■    arvensis,  Dodder  ^ 


I  Cuscuta  /M^„^» 

8    I    Epithymum,       ,  ^fc^"^. 


Murr. 


Datura 
tatula,  L. 


Purple        i 
Thorn        , 
Apple 


iQ    '  Medicago 

lupulina,  L. 


11 


Melilotus 
alba,  Devs. 


Black 
Medick      ' 


White 
Clover 


12      Plantago  Rib 

lancealata,  L.        Grass 


iQ      Rudbeckia  Black -eyed'       en  1/. 

^^        hirta,  L.  Susan  ^      '        ^^ 


Jelly 
secreted  be- 
fore germi- 
nation starts 

Slow  to 
germinate. 
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TABLE  V ,— Continued. 


14 


15 


! 
No.    I  Botanical  Name. 


Common      No  <>£  I     No, 


Rumex 
obtusifoHoB,  L. 


Name. 


Bitter 
Dock 


seeda    ;    seeds 
tested.  ;    grrew. 

60  50 


Per. 

centage 

grew. 


100 


Remarks. 


Slow  to 
germinate. 


Solanum  Common 

nigrum,  L.  j  Nightshade 


I 


50 


20 


40 


Total. 


750 


405 


54 


To  facilitate  the  keeping  of  an  accurate  record  2000  seeds  were 
counted  from  each  variety,  this  being  considered  large  enough  number 
to  give  an  accurate  result. 

METHODS  USED  IN  FEEDING  OF  THE  SEEDS. 


The  animals  chosen  in  this  work  were  three  healthy  yearling 
calves,  yearlings  being  chosen  because  their  digestive  organs  were 
about  of  an  average  strength  as  based  on  the  young  calf  and  the  old 
mature  animal.  These  three  calves  were  numbered  i,  2,  3,  to  corre- 
spond with  the  numbers  given  to  the  groups  into  which  the  seeds  di- 
vided. They  were  placed  in  separate  stalls  with  cement  floors,  so  that 
the  manure  from  each  one  could  be  kept  separate. 

A  balanced  ration  of  wheat  bran,  gluten  meal,  malt  sprouts  and 
cut  com  fodder  was  prepared  and  fed  twice  a  day,  morning  and  even- 
ing. The  object  in  using  the  above  ration  was  to  be  free  from  having 
any  weed  seeds  in  the  feed  other  than  those  fed  in  the  experiment  and 
of  which  a  record  was  kept.  To  be  sure  the  digestive  tract  of  the 
animals  was  free  from  weed  seeds,  the  calves  were  fed  a  preliminary 
feed  of  the  balanced  ration  four  days  before  the  test  began. 

On  the  fifth  day  a  portion  of  each  group  of  seeds  was  mixed  with 
the  ration  and  fed  to  the  calf  correspondingly  numbered.  The  seeds 
were  fed  for  four  days,  the  total  number  being  distributed  equally 
between  each  feed.  After  the  second  day,  or  after  the  fourth  feed,  the 
manure  from  each  calf  was  saved  separately  for  five  days,  which  ran  it 
three  days  longer  than  the  feeding  of  the  seeds  was  continued.  This 
was  done  to  be  sure  that  every  seed  would  have  time  to  pass  through 
the  animal's  body.  No  bedding  was  used  under  the  calves  in  order  to 
prevent  the  introduction  of  any  foreign  weed  through  the  bedding  and 
at  the  same  time  to  keep  the  bulk  of  manure  small. 
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CONDITIONS  SIMILAR  TO  THE  PRACTICE  OF  TOP 
DRESSING  WITH  FRESH  MANURE. 

Each  day  as  the  manure  was  separately  and  carefully  collected 
into  tubs  numbered  lA  and  2A  it  was  washed  through  a  series  of 
sieves  which  allowed  the  soluble  parts  to  pass  out  and  retained  the 
crude  fiber  and  seeds  on  the  sieves.  This  material  was  then  spread 
Yi  inch  thick  on  the  greenhouse  bench  over  about  one  inch  of  sterile 
soil,  sterilized  by  the  baking  process  to  make  sure  that  all  the  seeds 
were  killed.  The  benches  were  numbered  lA  to  2A.  Over  this  ma- 
nure a  thin  layer  of  sterilized  soil  was  spread  to  prevent  the  seeds 
from  undue  exposure. 
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Table  VI.     Showing  Result  After  the  Seeds  Have  Been  Fed  to 
Animals  and  the  Manure  Spread  Over  Sterile  Soil.    No.  lA. 
Manure  Was  Washed  Through  Sieves  to  Take  Out  Soluble  Parts. 


No. 

Botanical 
Name. 

Tricicum 
vulgare 

Common 
Name. 

Wheat 

No.  of 

seeds 

fed. 

2000 

No. 

that 

grew. 

Per- 
centage 
germi. 

8.7 

Remarks. 

1 

174 

2 

Syntherisma 
nmbriata,  Nash. 

Crab  grass 

800 

319 

37 

Vitality  excel- 
lent. 

3 

Scale 
cereale,  L. 

Rye 

1200 

30 

4 

2  5 

4 

Zea 

Maize 

Com 

2000 

.02 

Germination 
retarded. 

5 

Hordeum 
vulgare 

Avena 
sativa 

Barley 
Oats 

2000 
1600 

20 
4 

1 

Weak   germi- 
nation. 

6 

.25 

Weak    germi- 
nation. 

7 

■ 
Agrostis 
alba,  L. 

Red  top 

1600 

320 

20 

8 

Poa 

pratensis,  L. 

Blue  grass 

600 

80 

13 

9     Vicia  Hairy  i  Germination 

hirsuta,  L.  vetch       ;    1000  I      110  24  6  retarded. 


10  I  Trifolium 


Red 


pratense,  L.  clover      !    1200   i        36  3 


Weak    germi- 
nation. 


11     Trifolium  White 

repense.  L.  clover      |    1800  18 


Total. 


.1  15800        1115   '        7.05 
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Table  VII.     Showing  the  Result  After  the  Seeds  Were  Fed  to 
Animals  and  the  Manure  Spread  Over  Sterile  Soil.    No.  2A. 
Manure  Was  Washed  Through  Sieves  to  Take  Out  Soluble  Parts. 


No. 


Botanical 
Name 


,1  I  I 

Common    i    w^'  'No.Jhat;  Percent  ,    Remarks. 


Name. 


Malva  ,  Mallow 

rotundifolia,  L.  ;  Velvet  leaf 


2      Datura  ;  Jamestown 

t    Stramonium,  L.i     Weed 


fed 


600 


grew    I    grew 


I 


60 


10 


Quick  to 
germinate 


I  I     Quick  to 

800      I      572      I    71.5         germinate 


3    I  Ambrosia,         '  : 

jartemsiaefolia,  L.{  Ragweed 


80 


52 


65 


4    ;  Rumex 

altissimuB,  wood. 


Narrow 
Dock 


400 


Polyeanum  Smart 

Hydropiper,  L.  ■    weed  320 


9    I  Impoea  i  Morning     I 

.    hederacea,  Jocq.     Glory  400 


60 


32 


15 


I 
5    ;  Agrostemma 
Githago,  L. 

i 

i 

Cockle            1200 

1 

10      1 

6    1  Sisvmbrium 
1    alfessimum,  L. 

1 

Wild 
Mustard    ,      800             80 

1                ' 

1 

7    1  Lepidium 

compestre,  L. 

Pepperweedj    1000 

1 

10      ( 

1 

10 


Slow  to 
germinate 


10 


10    {  Solanum  ' 

,    carolineus,  L.      Horsenettle       600 


740 


123 


Slow  to 
germinate 


11   j  Bidens  Spanish 

I    bipennata,  L.         needles 


Total 


6200 


Totals  (tables  6  and  7) 1  22000 


1620 


2735 


26.1 


12.8 
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CONDITIONS    SIMILAR    TO   THE   PLOWING   UNDER   OF 

FRESH  MANURE. 

The  manure  from  calf  No.  3  was  not  passed  through  sieves  but 
put  directly  in  a  similarly  prepared  bench  in  the  greenhouse  and  cov- 
ered to  a  depth  of  J4  inch  and  thoroughly  mixed  with  the  sterile  soil 
contained  on  the  bench.  In  practice  of  plowing  the  manure  under  of 
course  it  would  be  covered  to  a  greater  depth,  but,  all  things  consid- 
ered, it  was  thought  best  to  limit  the  depth  in  this  test. 

Each  day  as  the  manure  was  collected  it  was  placed  and  treated  as 
described.  At  the  end  of  the  fifth  day  the  calves  were  free  from  the 
experiment  and  the  manure  saving  was  discontinued. 

Table  VIII.  Showing  Result  After  Seeds  Were  Fed  to  Animals 
and  the  Manure  Spread  J^  inch  Thick  Over  Sterile  Soil.    No.  3A. 

Manure  Mixed  With  Sterile  Soil. 


No.  i  Botanical  Name       ^^^"^ 


Rumex 


Bitter 
obtusifolius,  L.  1    Dock 


No.  of 
seeds 
fed. 


1000 


No.  Par- 

seeds     centage 
grew.       grew. 


Remarks. 


26  2.6      !    Majority 


2      Plantago 

lancalata.  L. 


Rib 
Grass 


300 


25 


8.3 


Wilted 
away. 


Amaranthus  Rough 

retroflexus,  L.    '    Pigweed 


200 


12 


.       Chaetocheoa         I  Pigeon 
glauca,  L.  Grass 


Alsine 
media,  L. 

Agrostemma 


g       Agrostemma 
Githago,  L. 


Medicago 
lupulina,  L. 


Cuscuta 


I  Common 
I    Chickweed 


Com 
Rose 


Black 
Medick 


Field 


arvensis,  Byrich     Dodder 


600 


300 


!      900 


500 


700 


50 


11 


38 


18 


8.3 


3  6 


4.2 


Some 
wilted. 


2.5 
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TABLE  VllL— Continued. 


No. 

Botanical  Name 

Common 
Name 

No. 
seeds 
fed. 

No. 
seeds 
grew. 

Per- 
centage 
grew. 

Remarks. 

9 

Melilotus 
alba,  Devs, 

White 

Sweet             800 
Clover 

6 

.75 

' 

10 

Cuscuta 
epithymum,  Murr. 

1   ■ 
Clover         i      7nA      1         7 
Dodder      i      ^^              ^ 

1 

11 

Avena 

Wild 
Oats 

800 

latua,  Lj. 

. 

12 

Rudbeckia 
hirte,  L. 

Black-eyed 
Susan 

200 

18 

Bromus 
recalinus,  L. 

Cheat 

500 

14 

Datura 
tatula,  L. 

Purple 
Thorn 
Apple 

200 
400 

15 

Solanum 
nigrum,  L. 

Common 
Nightshade 

Total 

8100 

198 

2.3 

CONDITIONS  SIMILAR  TO  PASTURING  CATTLE  ON 

FIELDS. 

So  far  the  work  done  had  only  taken  up  conditions  suited  to  the 
hauling  of  the  manure  direct  upon  the  field.  Numbers  i  A  and  2 A  were 
given  about  the  same  conditions  as  the  manure  that  is  placed  on  the 
field  as  a  top  dressing  and  exposed  to  rains  which  washes  out  the  sol- 
uble parts  to  a  greater  or  less  degree.  Number  3A  fulfills  as  nearly 
as  possible  the  conditions  where  the  manure  is  harrowed  directly  into 
the  soil  or  plowed  under. 

To  bring  about  the  conditions  when  the  cattle  graze  on  the  fields 
two  of  the  three  calves  used  at  first  were  placed  under  the  same  envir- 
onments as  before,  and  fed  exactly  the  same  preliminary  ration.  This 
time  they  were  numbered  iB  and  2B,  and  were  fed  the  same  quantity 
and  kind  of  seeds  and  cared  for  in  the  same  manner  as  before. 

Instead  of  washing  the  manure  through  sieves,  as  in  the  experi- 
ment with  I A  and  2  A,  it  was  placed  directly  over  the  sterile  soil  in 
the  greenhouse  bench  to  a  depth  of  yi  inch.  It  was  not  mixed  with 
the  soil  at  all  this  time,  nor  was  it  even  covered  with  a  thin  layer  of 
soil.  The  object  of  this  omission  was  to  bring  about  conditions  an- 
alagous  to  those  where  the  manure  is  dropped  unadulterated  in  the 
pasture  fields. 
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Table  IX.     Showing  the  Result  After  Seeds  Were  Fed  to  Ani- 
mals and  the  Manure  Spread  J4  inch  Thick  Over  Sterile  Soil.    No  iB. 


No. 

Botanical 
Name. 

1 

1    Common 
Name 

No. 

seeds 

fed 

No. 
that 
grew. 

Per- 
centage 
germi. 

Remarks* 

1 

Syntherisma 
fimbriata,  Nash 

Crab 
grass 

800 

160 

1 

20 

Vitality  good. 

2 

Triticum 
VTilgare 

Wheat 
Rye 

2000 

12 

.6 

Some  wilted. 

8 

Secale 
cereale,  L. 

1200 

12 

.6 

Wilted  away. 

4 

Zea  Maize 

Vicia 
hirsuta,  L. 

Corn 

Hairy 
Vetch 

2000 
1000 

1 

.05 

Wilted  away. 

5 

20 

2 

Some  wilted. 

6 

Agrostemma 
alba,  L. 

Red  top            1600 

17 

1.06 

7 

Poa 
pratensis,  L. 

Blue 
Grass 

600 

6 

1 

8 

Hordeum              ' 
vulgare                 Barley 

1 

2000 

9       A  vena 
satilva 


10 


Trifolium 
repens,  L. 


Oats 


White 
Clover 


1600 


1800 


11    I  Trifolium 
I    pratensis,  L. 


12    I  Trifolium 

Incamatum,  L. 


Total. 


Red 
Clover 


Crimson 
Clover 


1200 


1400 


17200    ;      228 
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Table  X.     Showing  Result  After  Seeds  Were  Fed  to  Animals  and 
the  Manure  Spread  1-2  Inch  Thick  Over  Sterile  Soils,  No.  2  B. 


No. 

Botanical 

Name 

Common 

Name 

No.  of 

seeds 

fed 

No. 
that 
grew 

Per- 
centage 
grew 

Remarks. 

1 

Malva 
rotundifolia,  L. 

Mallow 
Velvet  leaf 

600 

8 

1.3 

2 

3 

Datura 
stramonium,  L. 

Ambrosia 
artemsiaefolia,  L. 

Solanum 
carolineus,  L. 

Jamestown 
Weed 

Rag 
Weed 

800 
80 

136 

17 
6 

Plants 
strong. 

T. 

4 

Horse 

Nettle 

600 

320 

53 

Germination 
good. 

5 

Rumex 
altissimus,  wood. 

Narrow 
Dock 

400 

1200 

800 

10 

2.5 

6 

Agrostemma 
Githago,  L.           Cockles 

6 
12 

.5 

Germination 
poor. 

7 

Sisymbrium 
allissirnum,  L. 

Wild 
Mustard 

1.5 

8     Polygonum 

Hydropiper,  L. 

Smart 
Weed 

320 
1000 

24 

7.5 

Plants 
strong. 

9 

Lepidium 
campestre,  L. 

10 

Ipomoea 
hederacea,  Jocq. 

Morning 
Glory 

400 

-     —      - 

11 

! 
Bidens                     Spanish 
bipennata,  L.     •    Needles 

1      8.2 
3.1 



Total, 

Totals  for  tables  9  and  10. . . . 

6200 
23400 

520 

748 

1 

1 
1 

200  MARYLAND    AGRICULTURAL     EXPERIMENT    STATION. 

The  experimental  plots  were  watered  and  cared  for  to  the  best 
advantage  and  notes  were  taken  from  day  to  day.  Numbers  lA  and 
2A  began  to  show  evidence  of  growth  in  a  very  few  days,  and  in  a 
week's  time  the  little  plants  were  seen  pushing  their  way  through  the 
washed  manure.  In  plot  lA  wheat,  crab  grass  and  rye  were  the  first 
to  come  up  and  the  rest  followed  in  order  as  found  in  table  6.  In  plot 
2A  Velvet  leaf  and  Jamestown  weed  were  the  first  to  appear  and  the 
rest  appeared  according  to  order  in  the  table  7.  On  the  whole,  the 
growth  was  very  irregular  and  some  did  not  start  to  grow  until  the 
fifth  week. 

Numbers  iB,  2B  and  3 A  showed  no  signs  of  growth  whatever 
until  the  beginning  of  the  third  week,  at  which  time  they  began  to  ap- 
pear in  about  the  same  order  as  before,  only  they  were  much  slower 
and  much  more  irregular  in  doing  so.  Fewer  of  them  grew,  and 
though  in  some  of  the  varieties  a  few  plants  made  their  appearance 
early  but  soon  withered  away  and  no  more  came  until  much  later,  when 
a  considerable  number  started  to  grow  and  did  well. 

The  foregoing  tables  give  tabulated  results  with  remarks  when 
necessary.  The  results  were  compiled  from  the  notes  that  were  taken 
daily  during  a  period  of  60  days  from  the  time  when  the  manure  was 
placed  m  the  greenhouse. 

In  the  tables  numbered  with  figures  and  letters  it  will  be  ob- 
served that  the  numbers  placed  in  the  column  headed.  No.  seeds  fed, 
are  very  irregular.  This  is  due  to  the  fact  that  these  numbers  are 
based  on  the  percentage  of  germination  as  found  and  shown  in  tables 
3,  4  and  5.  Two  thousand  seeds  were  fed  in  each  case,  but  it  is  only 
right  that  we  should  consider  the  number  that  would  have  grown  had 
they  been  planted  under  ordinary  circumstances. 

Should  it  appear  in  the  table  that  more  grew  than  was  fed  to  the 
animal  in  the  beginning,  we  must  stop  to  consider  that  the  number  fed 
in  the  column  so  marked  is  based  on  the  percentage  of  germination, 
and  must  conclude  that  the  digestion  exerted  a  favorable  influence  on 
the  germination  of  that  particular  variety  by  causing  more  of  them  to 
germinate  than  would  otherwise  have  germinated  had  the  seeds  been 
planted  before  passing  through  the  body  of  an  animal. 

SUMMARY. 

The  above  results  were  obtained  through  experiments  concerning 
the  vitality  of  weed  seeds  under  the  influence  of  their  distribution  by 
manure  along  two  diflferent  lines;  namely,  the  effect  of  fermenting 
manure  on  the  vitality  of  weed  seeds  (seeds  introduced  through  bed- 
ding), and  the  effect  upon  the  vitality  of  weed  seeds  after  passing 
through  the  digestive  channel  of  domestic  animals  (seeds  fed  to  an- 
imals). 

The  first  part  of  the  experiment  was  accomplished  so  as  to  cover 
the  condition  where  manure  remains  for  6  months  in  a  barnyard  pound 
or  pile.  The  second  covered  conditions  where  the  manure  remained  on 
piles  for  a  short  while,  as  when  shipped  by  carload  lots  from  cities. 
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From  the  above  results  the  following  conclusions  seem  justified: 

1st.  When  manure  is  allowed  to  ferment  in  piles  for  6  months  no 
danger  of  distributing  weed  seeds  is  incurred. 

2nd.  When  manure  is  allowed  to  remain  in  piles  and  undergoing 
partial  fermentation,  little  danger  of  distribution  is  incurred. 

The  second  part  of  the  experiment  which  dealt  with  the  effect 
upon  the  vitality  of  weed  seeds  after  passing  through  the  digestive 
channels  of  domestic  animals  was  accomplished  so  as  to  bring  about 
three  existing  conditions. 

1st.  Manure  hauled  direct  from  the  stable  to  the  field  as  a  top 
dressing  and  left  there  exposed  to  the  washing  of  the  rains. 

2nd.  Where  the  manure  is  hauled  directly  from  the  stable  to  the 
field  where  it  is  immediately  plowed  under. 

3rd.  Where  the  domestic  animals  are  allowed  to  run  in  the  pas- 
ture and  the  droppings  are  allowed  to  remain  wherever  they  chance 
to  fall. 

From  the  above  tables  in  the  latter  part  the  following  results  were 
obtained: 

1st.  Where  the  manure  was  hauled  directly  from  the  stable  as  a 
top  dressing  an  average  of  only  12.8'  per  cent  of  the  seeds  fed  to  ani- 
mals germinated.     (See  tables  6  and  7.) 

2nd.  Where  manure  was  hauled  directly  from  the  stable  upon  the 
land  and  plowed  under  2.3  per  cent  of  the  seeds  fed  to  animals  came 
up.    (See  table  8.) 

3rd.  Where  the  droppings  remained  on  the  pasture  fields  unadul- 
terated as  they  fell  an  average  of  only  3.1  per  cent  of  the  seeds  fed  to 
animals  germinated.     (See  tables  9  and  10.) 
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*'      "    97,  Oct.,  1904,  The  RelatlTO  Profits  of  Selling  Milk,  Cream  and  Batter. 

**      **  101,  April,  1905,  Common  Injurious  and  Beneficial  Insects. 

!  '      "  102,  May,  1905,  The  Leucocytes  in  Milk  and  Their  Significance. 

*'      "  103,  June,  1905,  Methods  of  Tobacco  Seed  Selection. 

"      "  104,  July,  1905,  Tests  of  Materials  for  Bedding  Cows. 

!  .       **      "  106,  Aug.,  1906,  Fumigating  Nursery  Stock. 

**      "  106,  Sept.,  1900,  Influence  of  the  Slse  of  Corn  Grain  and  Germ  upon  the 
Plants* 

I  **  107,  Oct.,  1905,  Spraying  Bzperlments  for  San  Jose  Seale. 

**      **  108,  April,  1906,  Irish  Potato  Diseases. 

**      "109,  May,  1906,  Mosquitoes. 

,  **      "  110,  Septn  1906,  Investigations  on  the  Liming  of  Soils. 

**      **  118,  Dec,  1906,  Tomato  Inyestigatlona. 

I  "      "  114,  Jan.,  1907,  Fertiliser  Experiments  with  Phosphoric  Add. 

\  *'      "  115,  Feb.,  1907,  Control  of  Insect  Pests  and  Diseases  of  Maryland  Crops, 

r  **       '*  116,  March,  1907,  Marketing  Fruit  and  Truck  Crops. 

**      ^  117,  April,  1907,  Molasses  Feeds. 

**      "  118,  June^  1907,Altalfa  In  Maryland. 

**  119,  July,  1907,  Greenhouse  Pests  In  Maryland. 

I  "       ••  120,  Aug.,  1907,  Sweet  Com  Investigation. 

"       "  121,  Sept.  1907.  Beef  Cattle  Industry  of  Maryland. 

"  122.  Oct.,  1907,  Stable  Manure  Experiments. 

"       "  123,  Not.,  1907,  The  San  Jose  Scale  and  the  Peach  Lecanlum. 

"       "  124,  Dec  1907  Strawberries. 

"  125,  Feb.,  1908,  Nat  Growing  in  Maryland. 

"       "  126,  Aoril,  1908,  Manuring  and  Fertilizing  Truck  Crops, 

"       "  127,  May,  1008,  Miscellaneous  Greenhouse  Notes. 

"    128.   June,  1908,    The  Effect  of  Animal  Digestion  and  Fermentation  of  Manure 
on^the  Vitality  of  Seeds. 
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Report  on  the  Work  and  Expenditures  of  the  Maryland 

Agricultural  Experiment  Station  and  Recommendation 

for  Enlarging  its  Sphere  of  Usefulness 


For  the  Year  Ending  June  30,  1909 


By  H.  J.   PATTERSON,  Director. 


To  the  Honorable  Board  of  Trustees  of  the  Maryland  Agricultural  Experi- 
ment Station. 

Gentlemen  :  I  have  the  honor  to  submit  herewith  for  your  considera- 
tion some  recommendations  for  enlarging  the  work  of  this  institution  so 
as  to  enable  it  to  meet  the  demands  already  made  upon  it  by  the  farmers 
of  the  state,  and  at  the  same  time  to  cause  this  institution  to  become  a 
great  factor  in  developing  Maryland's  agricultural  possibilities. 

The  present  state  administration  and  its  Chief  Executive,  Governor 
Crothers,  will  ever  be  remembered  for  the  position  which  has  been  taken 
to  give  this  state  Good  Roads.  There  is  nothing  which  could  have  been 
done  that  would  do  so  much  towards  advancing  the  financial,  educa- 
tional, social  and  spiritual  interests  of  the  people.  The  next'  great 
step  which  can  be  taken,  and  which  will  make  another  epoch  in  our  state's 
progress,  is  to  develop  and  conserve  our  natural  resources.  The  greatest 
natural  resource  in  this  state  is  unquestionably  the  soil.  The  develop- 
ment of  this  resource  will  be  of  inestimable  value  in  increasing  the 
revenues  of  this  state,  and  in  promoting  the  happiness  of  our  people.  I 
believe  that  the  Maryland  Agricultural  College  and  Experiment  Station, 
when  fully  equipped,  can  be  a  great  factor  for  developing  and  conserving 


VI 

the  agricultural  resources  of  the  state,  and  that  a  great  opportunity 
rests  with  this  Board  of  Trustees  and  the  present  State  Administration  to 
set  on  foot  an  active  movement  to  this  end.  The  expense  involved  in 
such  a  project  will  necessarily  be  large,  but  when  all  things  are  con- 
sidered the  total  amount  will  be  but  a  bagatelle  when  measured  by  the 
results  attained.  The  guiding  thought  for  the  Board  of  Trustees  of  this 
institution,  which  is  ex-ofl5cio  the  State  Board  of  Agriculture,  should  be, 
not  how  little  money  you  can  exist  on,  but  how  much  can  be  spent  with 
profit  to  the  industry  and  the  people  you  represent.  I  believe  that  I  am 
close  enough  to  the  farmers  of  this  state  to  feel  confident  that  such  a 
policy  will  meet  T^ith  their  approval,  even  though  it  necessitated  slightly 
increasing  their  taxes. 

WORK  OP  THE  INSTITUTION  UNDER  THE  BOARD  OF  TRUSTEES 

The  work  assigned  to  this  Board  of  Trustees  may  be  properly  divided 
into  five  classes,  viz: 

1.  Research  or  investigational  work. 

2.  Demonstration  work. 

3.  Extension  or  Farmers'  Institute  work. 

4.  Educational  or  school  and  college  work. 

5.  Police  control  or  inspection  work. 
» 

There  are  certain  phases  of  all  of  these  lines  of  work  that  are  distinct 
and  must  be  conducted  independently;  but  for  the  full  development  of 
all  of  them,  so  as  to  get  the  greatest  benefits,  they  will  necessarily  overlap 
and  consequenty  should  be  developed  coordinately  and  simultaneously. 

The  work  of  this  institution  should  be  regarded  as  a  business  or  com- 
mercial proposition,  and  the  people  and  their  representatives  should 
treat  it  on  the  same  basis  as  a  corporation  and  the  directors  of  a  corpora- 
tion would  treat  a  business  proposition — ^for  the  state  is  really  a  big 
corporation  of  which  the  people  are  the  stockholders. 

RECOMMENDATIONS 

In  order  to  develop  this  institution  in  harmony  with  these  ideas,  I 
submit  the  following  recommendations,  and  in  doing  so  will  state  that  I 
have  no  desire  to  trespass  on  the  rights  of  other  Departments,  but  only 
submit  ideus  which  it  would  seem  to  me  to  be  necessary  for  our  mutual 
development.     Most  of  these  ideas,  at  the  solicitation  of  the  President  of 


Vll 

the  College,  have  been  presented  to  the  farmers'  organizations  of  the 
state  and  have  been  endorsed  by  them. 

QUALITY   OF   INVESTIGATORS    AND   TEACHERS 

In  order  that  investigations  of  a  high  character  may  be  conducted, 
and  students  and  farmers  have  confidence  in  their  instructors,  it  is  very 
desirable,  and  I  believe  essential,  that  the  work  be  done  by  thoroughly 
trained  specialists. 

Such  men  are  scarce  in  every  line  of  agriculture,  hence  much  in 
demand,  and  they  are  commanding  higher  wages  than  is  paid  for 
teachers  and  investigators  in  many  other  fields. 

The  day  for  the  general  teacher  in  agriculture  has  past  and  those 
institutions  which  are  keeping  pace  with  the  demands  upon  them  are 
having  their  men  specialize  more  and  more. 

For  the  gricultural  and  technical  schools  to  follow  such  a  course  is 
only  to  do  what  the  medical  and  law  schools  have  been  doing  for  many 
years. 

I  believe  it  is  the  exception,  rather  than  the  rule,  to  find  men 
who  are  equally  good  as  teachers  and  investigators,  and  I  believe  it 
is  not  for  the  best  interest  of  the  work  to  expect  men  to  divide  up 
their  energies  constantly.  A  man  should  be  either  mainly  an  investi- 
gator or  a  teacher,  but  for  his  own  welfare,  as  well  as  the  best  inter- 
ests of  the  institution,  he  should  not  wholly  exclude  the  other.  I 
believe  every  good  teacher  should  be  pursuing  some  investigation  which 
he  can  follow  at  odd  times,  and  I  also  believe  that  every  investigator 
should  give  a  course  of  lectures  or  instruction  (possibly  in  some  cases 
only  one)  to  students,  as  this  will  enable  him  to  collect  his  ideas  and 
results  and  crystallize  them  into  some  tangible  form.  The  agricultural 
investigator  should  also  attend  some  farmers'  meetings  and  visit  some  of 
the  best  farmers  in  his  line,  so  as  to  keep  him  in  touch  with  what  the 
farmers  are  thinking  about,  see  things  from  their  point  of  view,  and 
thus  enable  him  to  adjust  his  investigations  accordingly.  This  teach- 
ing and  institute  work  should  be  given,  however,  connectedly,  and  in  a 
few  days  or  weeks,  so  as  not  to  be  continually  interrupting  the  investi- 
gations. This  plan  enables  the  heavy  teaching  work  to  be  done  by  men 
who  have  that  as  their  principal  business,  but  it  also  enables  farmers  and 
students  to  be  instructed  by  specialists  in  every  sphere  of  agriculture. 

The  plan  of  thoroughly  equipping  the  institution  with  a  full  corps  of 
specialists  will  enable  any  student  who  desires  to  prepare  to  follow  any 
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specialty  in  farming  to  get  instruction  by  a  specialist  and  expert.  This 
plan  also  would  enable  every  farmer  to  consult  such  men  when  seeking 
advice  and  help. 

SOIL   FERTILITY 

The  fertility  of  the  soil  is  the  foundation  of  all  successful  agriculture, 
and  while  it  is  the  oldest  subject  under  consideration  of  the  investigator, 
yet  many  questions  remain  unsolved  and  this  station  should  consider- 
ably broaden  and  extend  its  investigations  on  increasing  and  conserving 
fertility  and  adapt  them  to  all  types  of  soils.  The  points  that  would 
seem  to  require  immediate  attention  are  as  follows: 

1.  The  rendering  of  plant  foods  available  on  different  types  of  soils 
through  crops  and  indirect  fertilizers. 

2.  How  crops  should  be  used  for  increasing  and  conserving  soil  fer- 
tility. 

3.  The  rate  of  diffusion  and  of  depletion  of  lime  and  other  alkalies  in 
different  types  of  soils. 

4.  The  limits  of  profit  in  the  use  of  relative  amounts  of  plant  foods  in 
commercial  fertilizers  when  applied  to  different  types  of  soils. 

Much  demonstration  and  extension  work  on  the  question  of  soil  fer- 
tility should  be  done  so  as  to  induce  the  mass  of  the  farmers  to  practice 
better  methods. 

This  subject  is  of  suflScient  importance  to  warrant  the  expenditure  of 
many  times  as  much  as  is  now  available  for  the  work. 

Crop  Production 

The  station  has  already  done  considerable  work  on  crop  production, 
and  we  have  at  the  present  time  two  men  devoted  to  this  work,  but  when 
the  acreage  and  annual  value  of  the  principal  crops  are  considered  I 
believe  we  would  in  reality  be  justified  in  having  almost  a  man  for  each 
crop. 

The  total  annual  value  of  the  products  of  Maryland  farms  is  nearly  45 
millions  of  dollars. 

Maryland  devotes  to: 

Crop                                                            Acrea  Annual  value  of  crop 

Corn 658,000  7i  millions  of  dollars. 

Wheat 640,000  BJ  «           «         « 

Hay  crops 425,000  5  "           "         " 

Rye.  Barley,  Oats,  Buckwheat,  etc 100,000  li 

Tobacco 50,000  li  "          «         « 
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When  we  consider  the  annual  income  that  is  derived  from  any  one  of 
the  products  that  has  been  enumerated  and  then  look  at  the  average 
yields  and  how  much  these  yields  fall  below  what  the  most  successful 
farmer  gets,  and  what  should  be  obtained  to  make  the  business  profitable, 
we  come  to  appreciate  that  investigations  should  be  conducted  which  will 
locate  the  difficulties  and  determine  the  remedies.  Such  investigations 
should  be  conducted  by  the  best  talent  that  can  be  procured,  and  I  am 
sure  that  a  careful  consideration  of  the  subject  would  convince  all,  that 
every  crop  is  of  sufficient  importance  in  our  state  to  justify  the  employ- 
ment of  a  specialist  for  investigating,  demonstrating  and  teaching  them. 

To  illustrate  more  in  detail  the  commercial  side  of  this  question,  or  in 
other  words  reduce  it  to  a  business  proposition,  take  the  com  crop  lor 
example:  The  present  average  yield  is  qnly  30  bushels  per  acre,  while 
good  farmers  get  50  to  75  bushels  per  acre.  It  has  been  demonstrated  by 
investigations  that  the  proper  selecton  of  seed  alone  would  increase  the 
yield  2  barrels,  or  ten  bushels,  per  acre,  and  this  at  this  year's  prices 
would  have  given  Maryland  farmers  over  three  milhons  more  dollars  for 
their  corn  crop.  I  believe  that  by  the  expenditure  of  $5,000  to  $10,000 
per  year  in  corn  investigations  and  demonstrations  alone,  for  five  years, 
that  the  average  yield  of  com  can  be  increased  so  that  the  annual  revenue 
from  this  crop  will  be  from  two  to  five  millions  of  dollars  more  than  at 
present.  Surely  this  is  a  business  proposition  which  no  corporation 
would  turn  down;  then  why  should  the  people  of  the  state?  What  can  be 
done  with  com  can  be  accomplished  on  the  same  relative  scale  with  the 
other  crops. 

Animal  Industry 

Maryland  devotes  to: 

Animal  Products  Capital  Invested  Annual  Production 

Horses 10  millions  of  dollars      2      millions  of  dollars. 

Dairy  cattle 4}      "         "       "  5i 

Beef  and  miscellaneous  cattle 2        "         *' 

Hogs 1 

Sheep i      "         " 

Poultry }      " 

Bees 4      " 
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40     thousand    dollars. 


The  amount  invested  and  the  annual  income  from  the  animal  products 
are  much  more  than  most  people  suppose,  as  the  above  figures  will 
indicate. 

The  annual  loss  of  animals  through  death  is  very  great  and  much 
of  this  cou  d  'be  prevented  by  the  proper  use  of  immunizing  serums. 


The  state  should  have  a  laboratoiy  for  the  preparation  of  these  materials 
so  that  the  people  of  the  state  could  avail  of  them  at  a  nominal  cost. 

It  is  a  rare  thing  to  find  a  man  who  is  an  expert,  or  a  successful  breeder  of 
al  classes  of  animals.  The  dairy-man  usually  knows  but  little  about 
horses,  or  sheep,  and  vice  versa.  Then  why  should  we  expect  the  best 
investigations  or  instruction  to  be  given  by  a  man  who  has  to  work  with 
all  clashes.  Surely  the  amount  invested,  the  annual  income,  and  the 
improvements  which  should  be  accomplished  would  justify  having  an 
expert  in  each  class. 

Horticultural  Work 

The  work  in  all  departments  of  our  institution  should  be  placed  on  a 
high  plane  and  the  various  departments  well  equipped  so  as  to  enable 
them  to  do  thorough  work;  but  natural  conditions  are  such  that  this 
Institution  should  aim  to  make  its  horticultural  department  particularly 
strong  and  build  up  a  national,  if  not  a  worldwide,  reputation  for  this 
phase  of  the  work  of  the  institution  and  the  state.  Because  of  our  loca- 
tion, near  Washington,  and  the  wide  range  of  horticultural  possibilities 
in  the  state,  this  ambition  for  our  institution  is  not  too  much  to  hope  for, 
and  I  am  sure  is  possible,  but  the  opportunity  is  now  ripe  and  if  we  are 
to  compete  for  this  prize  we  must  act  at  once.  Eveiy  university  and 
experiment  station  of  much  note  has  made  its  chief  reputation  for  some 
one  or  two  things  and  I  have  been  convinced  for  years  that  we  should 
develop  our  horticultural  work  so  as  to  make  it  second  to  nqne  in  the 
United  States. 

To  do  this  efTectually  would  require  considerably  more  of  an  equipment 
than  we  have  at  present,  and  would  necessitate  having  specialists  in 
Pomology,  Small  fruits.  Market  garden  crops.  Floral  culture,  Green- 
house crops.  Landscape  gardening  and  Forestry. 

The  full  development  of  the  horticultural  possibilities  of  Mar\'land,  I 
am  sure,  would  justify  the  expenditure  of  from  40  to  75  thousand  dollars 
for  a  building  and  equipment,  besides  sufficient  funds  for  maintaining 
the  several  departments  enumerated. 

Maryland  devotes  to: 

Crop  Aerea               Anntud  value  of  crop 

Vegetables  and  flowers 100,000        4  millions  of  dollars. 

Potatoes 40,000        ij      «         «         « 

Orchardfruits li      «         "         « 

Smallfruits 1|      «         «         « 
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Rural  Engineering,  Farm  Architecture  and  Farm  Mechanics 

This  Mate,  and  in  fact  the  country  as  a  whole,  is  very  much  in  need 
of  men  trained  especially  as  rural  engineers,  rural  architects  and  in  farm 
mechanics,  and  none  of  our  institutions  are  instructing,  demonstrating 
and  investigating  these  questions  as  they  should  do. 

We  have  nearly  400,000  acres  of  land  in  Maryland  that  is  nearly 
worthless  for  the  want  of  drainage  that  could  be  made  very  profitable  for 
agricultural  purposes  if  drained.  Nearly  50  per  cent  of  our  farms  have 
some  lands  on  them  which  should  be  drained.  The  healthfulness  of 
the  state  alone  would  justify  the  drainage  of  these  lands,  to  say  nothing 
of  the  increased .  agricultural  value.  Much  money  is  now  wasted  by 
improper  drainage  and  many  hesitate  to  undertake  the  drainage  of 
land  for  fear  of  failure  because  of  insufficient  knowledge. 

Drainage  should  e  investigated,  demonstrated  and  taught  by  a 
skilled  engineer  who  has  had  practical  experience.  It  is  not  sufficient  to 
simply  know  how  to  run  a  level. 

Instruction  in  the  building  of  country  roads  should  be  given  by  one 
who  has  had  practical  experience  in  such  work.  It  is  not  sufficient  to 
look  at  highways  from  the  standpoint  of  railroad  construction.  Every 
community  would  be  benefited  if  they  could  obtain  just  as  good  specifi- 
cations for  the  proper  practical  expenditure  of  money  on  roads,  whether 
they  had  only  $25  per  mile  as  when  they  have  from  $1,000  to  $10,000  per 
mile. 

Most  farms  could  be  much  improved  and  labor  saved  by  properly 
laying  them  out  so  as  to  have  the  fields  conform  to  soil  types,  and  the 
roads  and  buildings  adjusted  to  the  crop  production. 

There  is  a  great  heed  for  training  in  the  planning  of  farm  and  rural 
buildings.  The  best  of  architects  are  usually  failures  in  planning  a  bam, 
or  any  other  farm  buildings.  We  need  men  to  study  farm  buildings,  and 
how  to  plan  and  construct  them  so  that  the  farmer  may  know  how  to  get 
the  most  for  his  money,  no  matter  whether  he  has  $25  or  $5, 000  to  spend. 
We  want  farm  architects  that  can  plan  according  to  the  money  allotted 
and  not  make  the  cost  30  per  cent  to  100  per  cent  more  than  was  antici- 
pated or  desired. 

In  addition  to  the  regular  mechanical  courses,  there  is  a  place  for  a 
course  in  pure  farm  mechanics  as  applied  to  all  phases  of  farm  opera- 
tions and  the  handling  of  farm  machinery. 

In  connection  with  such  a  course  it  would  be  well  to  have  a  place  for  a 
permanent  exhibit  of  farm  machinery  which  would  serve  for  instruc- 
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tional  and  demonstrative  purposes  for  students  and  for  farmers  at  any 
time  they  should  desire  to  visit  the  institution.  Farmers  could  then 
study  the  points  of  merit  in  various  makes  of  machines  under  the  guid- 
ance of  a  disinterested  instructor  and  expert.  Such  a  department 
and  exhibit  would  give  opportunity  for  devising  and  testing  machinery 
for  different  purposes  and  determining  the  relative  draft  and  strength  of 
a  machine  and  its  parts. 

Demonstration  Work 

Demonstration  work  can  be  made  a  very  effective  force  for  good  in 
agricultural  education.  The  results  of  many  investigations  must  be 
presented  in  this  form  before  many  farmers  will  fully  appreciate  and 
adopt  the  results. 

Demonstration  work  can  be  of  two  general  characters,  viz :  One  which 
will  really  be  an  extension  work  of  the  Experiment  Station,  and  allow 
them  to  present  the  results  of  investigations  by  object  lessons  both  at 
the  Station  and  in  different  parts  of  the  state.  This  class  of  demonstra- 
tion is  generally  limited  to  a  single  operation  at  a  time.  A  second  class  of 
demonstration  work  that  could  be  made  equally  valuable  for  College  and 
Station  purposes  would  be  to  have  demonstration  farms  in  close  prox- 
imity to  the  institution  that  could  be  operated  on  a  definite  plan  which 
would  be  sanctioned  by  the  results  of  investigations.  These  farms  would 
have  detailed  records  of  all  their  operations  which  would  be  an  open 
book  for  students  and  farmers  who  desired  to  study  them.  These  farms 
would  also  serve  as  places  where  a  limited  number  of  students  who  so 
desire  could  ''learn  to  do  by  doing."  Such  farms  when  equipped  should 
be  made  more  than  self-sustaining.  To  illustrate,  it  would  be  feasible  to 
plan  a  combined  fruit  and  poultry  farm  which  would  be  a  college  labora- 
tory in  these  departments,  a  farm  where  the  most  approved  methods 
could  be  followed,  and  also  serve  as  a  model  or  demonstration  as  to 
what  a  man  might  do  with  such  a  combination.  There  are  several  types 
of  dairy  farms,  market  garden  farms,  hog  farms  and  sheep  farms  which 
might  be  planned  for  this  kind  of  demonstration  work. 

If  such  a  plan  would  seem  feasible  and  desirable,  it  would  be  necessary 
to  acquire  land  which  would  be  adapted  to  the  several  types  of  demon- 
stration farms,  as  the  work  already  in  hand  is  using  all  of  the  present 
farm  and  if  much  extension  of  the  investigations  is  made  more  land  will 
also  be  needed  for  these. 

In  addition  to  the  classes  of -demonstration  already  suggested,  eveiy 
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agricultural  high  school  in  the  state  should  be  provided  with  demonstra- 
tion plots  and  fields,  and  the  county  poor-house  farms  should  be  used 
for  demonstration  purposes. 

Extension  Work 

All  kinds  of  extension  work  should  be  pushed  so  as  to  get  farmers 
acquainted  with  the  best  methods.  Results  may  be  ever  so  valuable, 
but  they  will  yield  no  profit  if  the  farmers  do  not  know  of  them  or  put 
them  in  practice. 

The  plan  of  conducting  station  extension  work  by  having  well-versed 
agricultural  agents  make  a  farm-to-farm  visit  should  be  given  a  trial  in  at 
.  least  one  district,  if  not  one  county,  in  the  state.  Such  an  agent,  if  he 
had  a  full  appreciation  of  his  job,  would  make  practically  ever}'  farmer 
he  visited  a  friend  of  this  institution,  and  awaken  in  him  a  new  pride  and 
interest  in  his  work  which  would  soon  result  in  better  agriculture  and  do 
much  towards  raising  average  yields. 

Cereal  and  Forage  Crop  Investigations 

The  following  is  an  outline  of  the  experiments  now  in  progress  in  this 
department  and  those  to  be  started  this  season.  The  work  in  the  main 
is  the  same  as  has  been  carried  on  the  last  two  years.  Some  will  be 
broadened  out  more  while  some,  like  the  breeding  of  alfalfa  and  clover, 
will  be  reduced  greatly.  Alfalfa  extension  will  be  carried  on  as  much  as 
time  will  permit;  this  will  be  in  cooperation  with  the  U.  S.  Dept.  of 
Agriculture.  After  the  results  of  this  season  it  is  proposed  to  get  all 
data  on  alfalfa  ready  for  publication. 

In  addition  to  the  cooperative  testing  of  varieties  of  corn  conducted 
last  season  seven  more  tests  have  been  added:  One  at  Adamstown,one 
at  Frederick,  one  at  Middletown,  one  at  Westminster  and  three  in  Garrett 
County.  In  each  test  there  are  eight  or  more  varieties.  It  is  planned  to 
start  breeding  tests  sometime  in  the  future  (next  year  if  possible)  at 
Frederick,  Westminster  and  in. the.  Middletown  valley.  The  main 
object  of  this  is  to  develop  improved  strains  and  to  interest  farmers  in 
these  sections  in  growing  pure  seed.  It  is  unfortunately  true  that  at 
present  it  is  impossible  to  get  a  sufficient  quantity  of  seed  of  the  two  best 
varieties  of  Maryland  white  corn.  Next  year  the  station  will  probably 
have  considerable  seed  corn  of  two  or  thk-ee  varieties  for  sale,  but  the 
more  satisfactory  way  will  be  to  get  fanners  interested  in  the  seed  busi- 
ness and  let  it  be  the  business  of  the  station  to  keep  pure  and  develop 
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improved  strains  of  seed.  This  ought  to  be  true  also  of  many  of  the 
other  principal  farm  crops. 

The  three  variety  tests  started  in  Garrett  County  are  located  near 
Oakland  and  at  Accident.  Eight  or  ten  varieties  collected  from  differ- 
ent sections  of  the  United  States  which  would  seem  to  be  suited  for  that 
section  are  being  tested  together  with  local  types  to  determine  which 
variety  or  varieties  are  best  adapted  to  the  high  altitudes  and  shorter 
season  of  the  western  counties.  Those  which  prove  best  will  be  used  as  a 
basis  for  further  improvement  by  breeding  and  selection. 

At  present  there  are  a  great  many  notes  on  experiments  in  this  depart- 
ment taken  the  past  two  seasons  which  have  not  been  worked  up.  It  is 
planned  to  get  these  worked  up  as  soon  as  possible  and  prepare  the  results 
of  all  experiments  which  have  progressed  far  enough  or  have  been  com-' 
pleted  for  publication. 

The  new  investigations  are  the  sweet  com  breeding  work  turned  over 
from  the  chemical  department.  This  fall,  experiments  are  to  be  started 
to  determine  the  cause  of  alfalfa  fields  dying  out  suddenly  and  to  deter- 
mine if  hairy  vetch  seed  can  be  grown  profitably.  There  are  many 
more  new  lines  that  ought  to  be  taken  up,  but  with  the  present  facilities 
the  additional  new  work  planned  is  about  all  that  can  be  taken  up  and 
carried  through  properly  this  season. 

Other  lines  of  work  which  ought  to  be  started  this  season  are  investiga- 
tions of  buckwheat  and  of  oats  in  the  western  part  of  the  state.  Probably 
the  best  way  to  start  these  investigations  is  to  first  conduct  a  variety 
test  of  each  crop.  There  are  now  at  least  four  or  five  varieties  of  buck- 
wheat grown,  but  no  one  seems  to  be  ab  e  to  statedefinitely  why  a  partic- 
ular variety  is  preferred,  or  under  what  conditions  each  is  best  suited  or 
if  all  are  equally  well  suited  under  all  conditions.  The  same  is  true  of 
oats.  After  the  variety  test  or  in  connection  with  it,  other  investigations 
can  be  taken  up.  Such  as  the  selection  of  pure  and  better  strains, 
cultural  and  harvesting  methods,  etc. 

The  question  of  what  crops  to  grow  an  how  to  handle  them  to  the 
best  advantage  when  used  for  green  manuring  to  bring  up  the  fertility  of 
poor  land  is  asked  by  hundreds  of  farmers.  This  is  one  of  the  most 
important  problems  to  work  out.  But  this  problem  should  not  be 
undertaken  until  the  proper  facilities  and  enough  funds  are  available  to 
carry  the  investigations  through  for  a  number  of  years.  The  nature  of 
the  problem  is  such  that  little  valuable  data  can  be  secured  unless  the 
investigations  are  thorough,  complete,  and  extend  over  a  period  of  four 
or  five  years. 
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An  Outline  of  the  Investigations  Conducted  by  the  Depart- 
ment OF  Agronomy 

The  work  now  conducted  in  this  department  is  a  continuation  of  that 
outlined  in  the  Twenty-first  Annual  Report,  together  with  new  lines  of 
investigation. 

The  following  is  an  outline  of  the  old  work  now  in  progress  and  the 
new  lines  of  investigation  taken  up  this  season: 

CORN 

1st.     Breeding  of  Learning  and  Munnikhuysen  corn. 

2d.  Testing  of  the  degree  of  inbreeding  or  close  breeding,  which  may 
be  safely  practiced. 

3d.    Testing  Leaming  seed  from  different  sources. 

4th.    Variety  tests  at  the  Experiment  Station,  including  2   varieties. 

5th.  Cooperative  variety  tests  with  12  farmers  in  different  parts  of 
the  state. 

6th.     Rate  of  planting  test,  with  3  varieties. 

SMALL    GRAINS 

1st.    Wheat:  (a)  Breeding  plots  of  Currell  and  Fultz.     (h)  101  variety 
and  selection  plots. 
2d.     Fall  Oats:  13  variety  plots. 
3d.     Barley :  8  variety  plots. 
4th.    Spelt:  6  variety  plots. 
5th.     Enmier;  (a)  2  variety  plots.      (6)  6  rate  of  seeding  plots. 

ALFALFA 

1.  Breeding  for  seed  producing  strains. 

2.  Testing  seed  from  different  sources. 

3.  Fertilizer  tests. 

4.  Gutting  experiments. 

5.  Date  of  seeding  experiments. 

CLOVERS — red,   mammoth,   ALSIKE   AND   WHITE 

1.  Breeding. 

2.  Tests  of  seed  from  different  sources. 
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cow    PEAS 


1.  Breeding  plots  of  three  varieties. 

2.  A  variety  test. 

3.  A  study  of  the  methods  of  harvesting  and  threshing  cow-pea  seed. 

4.  A  test  of  com  when  grown  with  and  without  cow  peas. 

NEW   WORK 

Breeding  two  varieties  of  sweet  corn,  Country  Gentleman  and  Sto- 
well's  Evergreen: 

1.  For  a  higher  percentage  of  sugar. 

2.  For  a  higher  yield. 

3.  For  uniform  white  color  of  cob  and  silk. 

4.  A  study  of  the  relation  of  physical  character  and  sugar  content. 
Experiments  to  determine  the  cause  of  alfalfa  fields  dying  out  suddenly. 
An  experiment  to  determine  if  Hairy  Vetch  seed  can  be  grown  profit- 
ably. 

Botanical  Investigations 

The  following  investigations  were  pursued  by  the  Botanical  and  Patho- 
logical department  the  past  year: 

1.  Tests  of  the  effect  of  various  lime  and  sulfur  sprays  upon  various 
crops,  especially  peach  and  plum;  the  valu  of  the  same  as  fungicides 
and  different  methods  of  preparing  the  same. 

2.  Tests  of  iron  sulphate  and  other  chemicals  as  sprays  for  weed 
killing*  The  results  give  much  promise  in  the  use  of  iron  sulphate,  at 
least  as  a  winter  or  early  spring  spray  for  chickweeds,  etc.,  in  grain, 
alfalfa,  strawberries,  etc.,  and  probably  for  other  purposes. 

3.  Investigations  on  the  effect  of  various  substances  applied  to  plants 
internally.  This  was  chiefly  carried  out  by  Mr.  Barrows  last  summer  and 
a  considerable  amount  of  data  collected  especially  upon  introducing 
substances  through  cut  end  of  branches  or  roots,  and  upon  the  effect  of 
salts  upon  plantains  and  other  weeds. 

4.  A  classification  of  the  large  collection  of  Maryland  grasses  mad^ 
by  the  late  Mr.  Novik  last  summer  has  been  begun. 

5.  Records  are  being  made  of  all  the  information  which  can  be 
obtained  from  various  sources  as  o  cause,  prevalence,  amount  of  injury 
and  effective  treatment  of  all  economic  plant  diseases  found  in  Mary- 
land. In  the  "Report  on  Plant  Pathology''"  for  Stat-e  Horticultural 
Society  will  be  found  the  results  of  the  work  for  1908.     This. year  (1909) 
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notes  have  been  collected  upon  the  occurrence  of  a  great  many  diseases, 
chiefly  in  greenhouses,  which  have  not  been  previously  noted.  These 
notes  are  being  made  with  the  idea  of  sometime  issuing  a  bulletin  on 
greenhouse  diseases  as  a  companion  to  Bulletin  119  on  "Greenhouse 
Insects,"  but  to  make  such  work  complete  much  study  of  the  physiologi- 
cal diseases  such  as  those  occurring  this  winter  on  our  greenhouse  roses 
would  have  to  be  made. 

Chemical  Investigations 

In  the  chemical  department  the  time  of  Dr.  Fetzer  has  been  entirely 
devoted  to  the  dairy  investigations  as  outlined  below.  Mr.  Broughton 
has  taken  care  of  the  routine  chemical  work  or  analyzing  miscellaneous 
samples  and  has  devoted  as  much  time  as  possible  to  studies  on  the 
chemical  and  physical  properties  of  unproductive  soils,  and  upon  the 
rate  of  dififusion  of  different  forms  of  lime  in  different  types  of  soils. 

DAIRY    CHEMISTRY 

The  work  which  occupied  the  time  of  the  chemical  department  has 
been  mostly  with  problems  relating  to  the  sanitary  production  of  milk. 
It  was  in  a  great  measure  a  continuation  of  the  work  originally  begun 
two  years  ago  and  which  consisted  of  pathological  and  physiological 
studies  of  milk  and  milk  secretion. 

In  addition  to  the  above  there  has  been  begun  a  microscopical  and  cell 
histological  study  of  Colostrum.  The  question  of  the  microscopy  of  the 
colostrum  constituents  is  one  which  is  quite  unsettled,  and  in  order  to  get 
at  a  good  and  sound  solution  of  the  leucocyte  problem  we  must  at  least 
have  a  sound  understanding  of  the  colostral  elements.  It,  therefore, 
seems  important  that  this  study  be  continued  at  such  a  time  when  it 
will  not  interfere  with  other  work. 

Other  work  which  has  been  done  and  finished  is '  *The  effect  of  lime  water 
on  the  digestibility  of  milk."     This  is  being  prepared  for  publication. 

Some  work  has  also  been  done  with  milks  with  a  view  of  determining 
the  possible  cause  of  the  improper  emulsification  or  homogenization  of 
milk  during  the  course  of  preparing  the  so-called  "clarified  milk."  So 
far  this  question  appears  to  be  one  of  a  purely  physical  nature  and  which 
can  be  amply  shown  experimentally  by  passing  an  oily  substance  plus 
water  through  a  filter  paper — the  oil,  however,  being  previously  incor- 
porated with  a  calcium  phosphate  salt. 

It  is  proposed  for  the  coming  year  to  continue  the  milk  analyses  in  con- 
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nection  with  the  leucocyte  work  and  to  make  only  such  determinations 
of  substances  as  have  been  found  to  vaiy  under  the  different  conditions. 
In  this  study  the  veterinary  department  will  examine  all  samples  of 
milk  microscopically  and  the  nature  and  amount  of  the  cellular  elements 
contained  therein  ascertained  simultaneously  with  the  chemical  analysis. 

Dairy  Investigations 

The  dairy  department  of  this  station  has  during  the  fiscal  year  com- 
pleted and  compiled  results  for  publication  of  three  lines  of  investiga- 
tions as  follows: 

1.  The  Manufacture  of  Sweet  Cream  Butter. 

2.  Butter  Making  in  Maryland. 

3.  Methods  of  Whipping  Cream. 

Investigations  are  now  being  conducted  to  ascertain  the  sources  of 
contamination  of  milk  as  it  is  produced  at  the  dairy  barn;  effect  of 
velocity  and  direction  of  wind  blowing  from  some  sources  of  contam- 
ination, and  effect  of  humidity  of  atmosphere  on  such  contamination. 

Entomological  Investigations 

The  importance  of  a  knowledge  of  insects  is  being  recognized  more  and 
more  by  the  general  farmers  and  horticulturists  of  this  state  as  of  great 
benefit  and  in  many  cases  as  absolutely  necessary  to  successfully  pro- 
duce certain  farm  crops.  Indeed  the  health  of  the  home  and  community, 
it  has  recently  been  learned,  is  dependent  upon  a  proper  understanding  of 
the  habits  and  control  of  many  household  pests.  The  field  for  investi- 
gation and  study  of  these  little  creatures  is  ever  increasing. 

While  the  work  of  this  department  since  its  inception  has  been  largely 
associated  with  the  horticultural  interests  of  the  state,  chiefly  on  account 
^f  the  legislative  act  creating  it,  yet  the  work  should  not  be  restricted  but 
the  equipment  and  funds  should  be  sufficient  to  look  after  insect  troubles 
with  all  crops. 

During  the  past  year  an  outbreak  of  the  Angoumois  grain  moth  in 
Maryland  caused  damage  to  wheat  in  two  counties,  amounting  to  approxi- 
mately twenty-five  to  thirty  thousand  dollars.  This  and  what  may  be 
called  the  wholesale  importation  of  nests  of  the  notorious  brown  tail 
moth  may  be  considered  the  most  notable  entomological  features  of  the 
past  year.  It  is  indeed  fortunate  that  the  state  was  in  position  to  act 
immediately  in  the  protection  of  her  agricultural  and  horticultural 


XIX 

interests  by  the  inspection  of  all  imported  nursery  stock  to  prevent  as 
far  as  is  possible  the  escape  of  this  the  most  destructive  and  otherwise 
noxious  insect  pest  that  this  country  has  ever  experienced. 
A  summary  of  the  investigational  work  in  progress  is  as  follows: 

TEST  OF   SPRAY  MIXTURES 

The  necessity  of  annually  treating  fruit  trees  for  the  control  of  the 
San  Jos6  scale  results  in  a  continued  interest  among  fruit  growers  as  to 
the  efifectiveness  of  the  new  washes  that  are  constantly  being  put  on  the 
market.  While  the  home-made  lime-sulfur  solution  is  generally  accepted 
as  being  the  most  satisfactory  solution  to  employ,  the  difficulty  attending 
its  preparation  and  application  is  reason  for  the  demand  for  a  solution 
which  may  be  more  easily  handled  and  applied  and  at  the  same  time  be 
equally  as  effective  and  not  injurious  to  the  tree.  In  order  to  be  able  to 
intelligently  answer  the  inquiries  as  to  the  usefulness  of  the  many  new 
patent  washes  that  are  being  put  on  the  market,  it  seems  necessary  to 
continue  the  actual  testing  of  these  solutions  on  a  practical  basis.  The 
past  spring  two  orchards  have  been  selected  in  which  to  conduct  these 
tests,  namely,  one  at  Boonsboro  and  one  at  Chestertown.  Twenty-one 
solutions  were  applied  in  like  manner  and  at  about  the  same  time  in 
these  orchards.  In  all  1700  trees  have  heen  treated  with  these  different 
solutions. 

CODLING   MOTH 

For  the  past  three  years  experiments  have  been  conducted  with  a 
view  of  determining  the  actual  benefit  that  will  be  derived  from  treating 
apple  trees  for  this  pest.  A  study  of  the  life  history  of  this  insect  for 
Maryland  has  also  been  conducted  along  with  the  investigation.  This 
past  season  the  work  has  been  enlarged  and  eleven  different-  orchards 
are  being  employed  for  the  work.  In  some  of  these  the  spraying  has 
been  done  simply  with  a  view  of  showing  the  neighborhood  the  possibili- 
ties derived  from  the  treatment.  As  far  as  possible  the  orchards  have 
been  selected  on  the  poor-house  farms  in  the  state.  Only  seven  counties 
have  accepted  the  proposition;  namely,  Wicomico,  Worcester,  Kent, 
Washington,  Frederick,  and  Allegany.  In  the  other  counties  there  were 
no  orchards  on  the  poor-house  farms  or  the  commissioners  were  not 
sufficiently  interested  to  cooperate. 
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WOOLLY   APHIS   AND   GREEN   APHIS 


The  work  in  the  control  of  the  woolly  aphis  has  been  continued.  Two 
acres  of  ground  have  been  selected  in  each  of  the  two  largest  nurseries  in 
the  state  and  the  seedlings  put  out  have  been  treated  with  various 
strengths  of  tobacco  dust.  Likewise  experiments  will  be  conducted 
against  the  green  aphis  which  is  such  a  common  pest  throughout  the 
state  attacking  various  fruit  trees.  Experiments  with  tobacco  decoctions 
and  kerosene  emulsions  are  being  conducted  with  a  view  of  seeking  the 
best  remedy  for  these  plant  lice. 

ASPARAGUS   BEETLES 

The  experiments  inaugurated  last  year  against  the  asparagus  beetles 
will  be  continued  this  year.  These  tests  have  been  conducted  in  co- 
operation with  the  Bureau  of  Entomology,  U.  S.  Dept.  of  Agriculture, 
Washington  D.  C.  Eight  different  treatments  of  spray  solutions  were 
employed  with  a  view  of  seeing  which  would  be  most  satisfactory. 

FLEA   BEETLES 

This  common  pest  of  truck  crops  continues  to  serve  as  a  very  trouble- 
some factor  to  many  of  these  crops  which  are  grown  on  such  a  large  scale 
in  this  state;  namely,  tomatoes,  melons,  etc.  Seventeen  different  tests 
for  the  control  of  these  were  made  last  season  upon  cucumbers  and  melons 
on  the  Station  farm.  The  abnormal  season  caused  the  results  to  be 
inconclusive.  It  is  therefore  expected  to  duplicate  these  tests  this  com- 
ing summer. 

PLUM   CURCULIO 

Experiments  conducted  for  the  past  three  years  employing  different 
spray  solutions  for  the  control  of  the  pest  will  be  continued  this  year, 
although  it  is  possible  that  the  killing  of  the  fruit  by  frost  will  cause 
inconclusive  results  as  has  resulted  in  previous  year's  work.  Last  year 
excellent  results  were  secured  from  spraying  for  the  pest  but  the  work 
was  not  considered  to  be  sufficiently  extensive  to  justify  publication  of 
results.  This  year  the  tests  have  been  extended  to  include  the  treat- 
ment of  summer  apples,  inasmuch  as  serious  injury  is  occasioned  each 
year  to  this  fruit,  in  various  parts  of  the  state,  by  the  curculio.  It  is 
therefore  an  annual  pest  to  plums,  peaches  and  apples,  and  it  is  hoped 
that  the  results  from  these  tests  in  the  near  future  will  be  conclusive. 
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PEACH-TREE    BORER 

This  likewise  is  an  experiment  that  has  been  conducted  for  the  past 
two  or  three  years  on  a  rather  limited  scale.  The  subject  is  deserving 
of  an  extended  investigation  looking  toward  a  more  practical  means  of 
control  than  worming.  Twenty  different  materials  and  solutions  have 
bsen  used  upon  the  trees  with  a  view  of  seeking  some  one  which  would  be 
efifective  in  preventing  the  adult  moths  of  the  insect  depositing  their 
eggs  upon  the  trunks  of  the  trees.  As  yet  negative  results  have  been 
secured. 

DIPPING   OF  FRUIT  TREES 

While  it  was  thought  that  the  results  of  dipping  experiments  con- 
ducted by  the  department  the  past  four  years  were  suflSciently  conclu- 
sive to  publish  in  Bulletin  No.  131  showing  principally  the  inadvisability 
of  such  treatment,  yet  the  varying  results  secured  justify  a  further  inves- 
tigation of  the  treatment  before  it  is  either  condemned  or  recommended 
for  general  use.  It  is  therefore  hoped  to  continue  tests  of  dipping  fruit 
trees  in  various  solutions  under  different  conditions  this  coming  year. 

HONEY  BEES 

Through  the  cooperation  of  the  Bureau  of  Entomology,  U.  S.  Dept.  of 
Agriculture,  an  investigation  of  the  bee-keeping  industry  of  the  State 
has  been  inaugurated  during  the  past  year.  This  investigation  has  taken 
the  form  of  first  learning  the  status  of  the  bee-keeping  interests  in  the 
state  with  a  view  of  aiding  bee  keepers  by  givng  them  such  information 
as  will  promote  bee  keeping.  It  is  found  that  the  dreaded  diseases, 
American  foul  brood  and  European  foul  brood,  exist  in  apiaries  in  differ- 
ent parts  of  the  state.  If  some  attention  is  not  given  to  the  control 
of  these  diseases  the  industry  will  be  wiped  out.  There  are  now  about 
18  states  in  the  Union  which  have  laws  governing  the  inspection  of 
apiaries  for  these  diseases,  and  it  is  hoped  that  means  can  be  provided 
whereby  assistance  can  be  given  the  bee  keepers  of  Maryland  with  a 
view  of  exterminating  the  diseases  or  reducing  their  occurrence  as  much 
as  is  possible.  I  am  pleased  to  report  that  through  the  efforts  of  this 
department  a  State  Bee  Keepers'  Association  has  been  formed  which 
has  for  its  aim  the  promotion  of  the  industry  in  the  state. 
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HYMENOPTEROUS   PARASITES 

The  following  brief  statement  by  Mr.  A.  B.  Gahan  who  is  working 
exclusively  under  the  funds  of  the  Adams  act,  will  give  the  status  of  his 
work  during  the  past  year  and  plans  for  the  future. 

The  investigation  of  hymenopterous  parasites  has  proceeded  along  the 
following  lines: 

1.  Rearing,  collecting  and  mounting  of  parasites  from  as  many  differ- 
ent sources  as  possible. 

2.  Identification  and  classification  of  species  collected  as  well  as 
those  already  in  the  collection. 

3.  Description  of  new  species. 

4.  Securing  of  notes  on  the  habits  and  life  histories  of  the  different 
species  new  and  old  wherever  possible. 

5.  Cataloguing  of  information  obtained. 

6.  Incidental  observations  on  life  histories,  habits,  etc.,  of  hosts  and 
predaceous  insects  affecting  same. 

This  work  has  entailed  the  collecting  of  rearing  material,  the  mount- 
ing, preserving  and  examining  of  approximately  1500  specimens. 

Horticultural  Investigations 

A  few  lines  of  work  were  completed  and  the  results  were  published  in 
Bulletins  132  and  133,  the  former  on  Irish  potatoes  and  the  latter  on 
cabbage.  The  commercial  fertilizer  experiment  on  peaches  with  W.  F. 
Allen  at  Salisbury  was  necssarily  discontinued  because  the  trees  were 
taken  out  owing  to  the  presence  of  San  Jos^  scale>  The  truck  crop 
experiment  with  Leo  A.  Cohill  at  Hancock  could  not  be  continued  dur- 
ing 1909  owing  to  the  increased  amount  of  orchard  spraying  which 
required  the  time  that  was  formerly  given  to  this  experiment. 

A  few  varieties  of  English  muskmelons  were  tested  in  the  greenhouse 
during  the  winter. 

The  following  lines  of  work  are  being  carried  on  with  fruits,  nuts,  vege- 
tables and  flowering  plants. 

Apples : 

(1)  Experiments  with  commercial  fertilizers  and  cover  crops  in  the 
orchards  of: 

(a)     E.  P.  Cohill,  Hancock. 
(6)     W.  G.  Dawson,  Cambridge, 
(c)     J.  S.  Harris,  Coleman. 
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(2)  Breeding :  Owing  to  very  heavy  freezing  weather  during  April  and 
earlier  in  the  spring,  most  of  the  buds  were  killed  on  the  varieties  desired 
for  breeding  purposes  and  cross  pollination  was  done  on  only  78  flower 
clusters. 

The  number  of  seeds  secured  in  1909  was  796,  most  of  which  have 
germinated. 

(3)  Cover  crops  in  Experiment  Station  orchard. 

(4)  Spraying  with  different  strengths  of  Bordeaux  to  find  out  with 
which  strength  the  most  fruit  is  held  to  the  trees.  The  entomologist  is 
using  poisons  in  various  strengths  in  connection  with  this  work. 

PEACHES 

Variety  testing  orchards — 100  varieties  in  each  of  two  orchards, 
(a)     E.  P.  Cohill,  Hancock. 
(6)     W.  F.  Allen,  Salisbury. 

PEARS 

Breeding  work.  Pear  blossoms  were  nearly  as  badly  killed  by  freez- 
ing as  were  apple  blossoms,  so  that  only  145  blossom  clusters  were  cross 
pollinated. 

In  1908  the  seeds  obtained  in  pear  breeding  numbered  21 12,  of  which 
934  have  germinated. 

PAW-PAW 

Several  hundred  seedlings  from  choice  strains  of  fruit  are  being  grown. 

RASPBERRIES 

Experiments  in  pruning  and  training  and  in  distances  apart  of  plants. 

STRAWBERRIES 

(1)  Variety  testing — about  150  varieties  are  in  the  testing  beds. 

(2)  Mulching  and  spring  cultivation  tests. 

(3)  Improving  varieties  by  seed  selection. 

(4)  Testing  preserving  fluids  to  retain  color  and  shape  of  berries. 

PECANS 

(1)  Encouraging  the  planting  of  nut  trees  by  the  distribution  of  1100 
pecan  trees  of  the  best  varieties  over  the  entire  state. 

(2)  Top  and  root  pruning  pecan  trees  at  time  of  planting. 
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(3)     Planting  90  pounds  of  pecan  seed  to  obtain  seedling  stocks  for 
grafting  purposes. 


PERSIAN   WALNUTS 

(1)  Grafting  and  budding  Persian  walnuts  on  stocks  of  black  walnut, 
Persian  walnut  and  butternut.    The  grafts  number  252,  the  buds  84. 

(2)  Growing  Persian  walnut  seedlings  of  the  best  varieties. 

ASPARAGUS 

Commercial  fertilizer  tests. 

CABBAGE 

(1)  Variety  testing. 

(2)  Fertilizer  tests  with  poultry  manure  supplemented  with  phos- 
phoric acid  and  potash. 

(3)  Saving  seed  from  disease-resistant  and  unfavorable  weather- 
resistant  strains. 

(4)  Excessive  amounts  of  plant  food  on  seed  beds  to  determine 
effect  on  growth  and  maturity  of  plants. 

(5)  Fertilizers  applied  early  in  spring  for  comparison  with  fertilizers 
applied  when  plants  are  set  in  midsummer. 

CELERY 

Growing  seed  from  Golden  Self  Blanching  for  testing  with  California 
grown  seed  of  the  same  variety. 

IRISH    POTATOES 

(1)  Investigating  the  causes  which  affect  yields. 

(2)  Growing  seed  in  Garrett  County,  Maryland,  for  comparison  with 
Maine  grown  seed. 

(3)  Keeping  seed  in  cold  storage  for  planting  in  June  and  July. 

(4)  Testing  seedlings. 

(5)  Fertilizer  tests  with  poultry  manure  supplemented  with  phos- 
phoric acid  and  potash. 

(6)  Variety  testing. 

MUSKMELONS 

Testing  rust-proof  Rocky  Ford  strains. 
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ONIONS 


Fertilizer  tests  with  poultry  manure  supplemented  with  phosphoric 
acid  and  potash. 

SWEET   POTATOES 

Gro\\dng  continuously  on  same  soil. 

TOMATOES 

(1)  Fertilizer  tests  with  poultry  manure  supplemented  with  phos- 
phoric acid  and  potash. 

(2)  Feeding  with  copper  solutions  to  induce  disease  resistance. 

(3)  Variety  testing. 

(4)  Variation  effects  of  the  use  of  excessive  amounts  of  gypsum,  lime, 
sulphur,  iron  filings,  copper  sulphate,  phosphoric  acid,  soluble  and 
insoluble,  dried  blood,  muriate  and  sulphate  of  potash. 

CARNATIONS 

(1)  Experiments  with  carnation  cuttings  in  relation  to  vigor  of 
plants. 

(2)  Improvement  by  selected  seedlings  resulting  from  self-pollina- 
tion. 

(3)  Fertilizer  experiments  using  cow  manure  without  bedding,  with 
litter  bedding  and  with  sawdust  bedding. 

GERANIUMS 

(1)  Variety  tests  for  vigor,  hardiness  and  disease  resistance. 

(2)  Breeding  to  produce  varieties  adapted  to  Maryland  conditions. 

(3)  Application  of  Mendal's  law. 

(4)  Study  of  color  relations. 

(5)  Hybridization. 

ROSES 

(1)  Methods  of  ventilation  as  related  to  prevalence  of  mildew. 

(2)  Fertilizer  experiments  using  cow  manure  without  bedding,  with 
litter  bedding,  and  with  sawdust  bedding. 

VIOLETS 

Comparison  of  rich  and  poor  soils  and  manures. 
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FERTILIZERS 


(1)  Effects  of  fertilizers  on  the  structure  of  plants. 

(2)  Variation  of  plants  by  excess  of  plant  food  in  various  forms. 

FERTILIZING    AND   PRUNING 

To  investigate  the  causes  of  the  doubling  of  flowers  and  seed  cells  of 
the  ovaries  in  various  plants. 

Poultry  Investigations 

The  work  of  the  past  year  has  been  conducted  according  to  the  out- 
line in  the  report  for  1907-08,  with  the  exception  of  Experiment  No.  3 
(the  breeding  of  Barred  Plymouth  Rocks  for  egg  production).  This 
experiment  was  not  fully  planned  at  that  time  but  has  since  been  out- 
lined and  gotten  under  way.  The  experiments  in  progress  at  the  pres- 
ent time  are:  Experiment  No.  1,  general  test  of  poultry  houses  to  ascer- 
tain if  possible  what  type  of  house  is  best  adapted  to  Maryland  climate. 
Experiment  No.  3,  the  breeding  of  Barred  Plymouth  Rocks  for  egg  pro- 
duction. The  work  has  been  progressing  very  favorably,  with  the  excep- 
tion of  some  disease  in  the  young  stock  during  the  summer  of  1908  which 
was  due  to  crowded  conditions. 

NEW   WORK 

During  the  year  of  1907-08  a  number  of  settings  of  eggs  were  sent  to 
farmers  in  different  parts  of  the  state.  The  object  in  view  was  to  intro- 
duce pure  bred-stock,  and  to  have  the  persons  keep  a  careful  record  of 
the  outgo  and  income,  so  as  to  give  them  an  idea  of  the  profit  to  be  made 
from  pure-bred  poultry. 

During  the  month  of  January  the  Poultryman  spent  several  weeks 
visiting  a  large  number  of  Maryland  poultry  farms.  The  object  in  view 
was  to  investigate  the  methods  of  those  engaged  in  the  industry,  espe- 
cially as  to  their  commercial  and  practical  value,  so  as  to  learn  what  factors 
contribute  to  success  or  failure.  The  trip  was  a  success  from  every 
standpoint,  and  the  data  secured  is  now  being  prepared  for  publication. 

During  the  spring  a  short  series  of  lectures  were  delivered  to  the  stu- 
dents of  the  Maryland  Agricultural  College  and  considerable  interest  was 
manifested  on  the  part  of  the  students. 
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IMPROVEMENTS  FOR    1908-09 

The  brooder  houses  which  were  equipped  with  very  small  yards  have 
been  made  more  efficient  by  the  addition  of  large  commodious  yards. 
A  good  substantial  house  has  been  erected  for  conducting  Experiment 
No.  3,  and  has  proven  very  satisfactory.  A  new  gas  machine  and  hot 
water  heater  have  been  installed  in  the  basement  of  the  main  building, 
which  have  added  greatly  to  the  comfort  and  convenience  of  those 
carrjring  on  the  investigations. 

The  feed  store  room  has  been  remodeled  and  a  good  cement  floor  and 
feed  bins  constructed. 

The  following  donations  were  made  to  the  poultry  department  the 
past  year: 

By  the  Boston  Poultry  and  Dry  Feed  Hopper  Co.,  Boston,  Massachu- 
setts: 

12  large  dry  mash  hoppers, 
12  grit  and  shell  hoppers, 
12  chick  hoppers, 
1  large  chick  hopper. 
By  Cyphers  Incubator  Company,  Buffalo,  New  York. 
One  240,  1909  Model  Incubator. 
1  heating  apparatus  for  old  machine. 
By  Mandy  Lee  Incubator  company. 

1  Fireless  Brooder. 
By.  F.  .W.  Bird  and  Son,  East  Walpole,  Mass. 
Paroid  and  Red  Rope  roofing. 

Tobacco  Investigations 

The  tobacco  investigations  are  being  pursued  in  cooperation  with  the 
U.  S.  Dept.  of  Agriculture.  They  are  being  conducted  at  Upper  Marl- 
boro in  Prince  George's  County,  at  La  Plata  in  Charles  County,  and  at 
Chaney  in  Calvert  County.     The  work  in  general  can  be  divided  into  six 


1.  Testing  of  varieties. 

2.  Improvement  by  selection  and  breeding. 

3.  Fertilizer  tests. 

4.  Crop  rotation  with  tobacco  the  money  crop. 

5.  Crop  rotation  with  potatoes  the  money  crop. 

6.  Test  of  the  residual  effect  of  fertilizers  applied  for  tobacco  upon 
the  other  crops  in  the  rotation. 
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One  of  these  series  of  plots  is  located  on  the  farm  of  Mr.  F.  Sasscer, 
located  at  the  Upper  Marlboro  station  of  the  Chesapeake  Beach  R.  R. 
This  one  should  run  for  at  least  6  years.  Another  is  located  on  the  Fair 
Association  property.  The  new  work  begun  this  year  has  been  laid  out 
on  the  following  plan: 

1st.  Beginning  this  year  and  each  year  thereafter  for  five  years  there 
will  be  started  a  new  series  of  20th  acre  fertilizer  plots  with  tobacco,  one 
half  of  each  plot  being  limed,  and  all  the  plots  of  each  series  carried  one 
or  more  times  through  a  five-year  rotation  system,  to  determine  the 
residual  effects  of  the  fertilizers  used  on  the  tobacco  and  also  to  get  data 
and  to  serve  as  demonstrations  of  the  advantages  from  the  systematic 
rotation  of  crops  arranged  so  as  to  intersperse  the  humus-giving  and  soil- 
improving  crops  with  the  soil-depleting  crops;  to  furnish  food  for  live 
stock  in  large  quantities;  and  to  give  sources  of  money  return  other  than 
from  tobacco.     The  rotation  system  proposed  is  as  follows: 

1st  year,  tobacco^  seeded  to  wheat  in  fall. 

2d  year,  whent  separately  seeded  to  grass  in  August. 

3d  year,  grass  for  hay. 

4th  year,  grass  for  hay. 

5th  year,  corn  with  crimson  clover. 

The  rotation  will  then  repeat,  beginning  again  with  tobacco  on  the 
6th  year.  It  will  be  nine  years  before  the.  series  of  fertilizer  plots  last 
started  will  have  been  through  the  full  rotation.  The  only  series  of 
tobacco  fertilizer  plots  conducted  this  year  will  be  that  at  the  foot  of  the 
hill  opposite  the  last  year's  Fair  Ground  plots.  The  land  planned  to  come 
in  this  work  in  1910  will  be  plowed  and  seeded  this  year  in  cowpeas  and 
crimson  clover. 

2d.  Beginning  this  year  and  each  year  thereafter  for  five  years,  there 
will  be  started  a  new  series  of  20th  acre  fertilizer  plots  with  potatoes, 
of  both  early  and  late  varieties,  one-half  of  each  plot  being  limed  and  all 
the  plots  of  each  series  carried  one  or  more  times  through  a  complete 
rotation  system  identical  with  that  proposed  above  for  tobacco.  Owing 
to  the  late  start,  the  experiments  with  early  potatoes  will  be  omitted 
in  1909.  Beginning  with  1910,  the  plan  i^  to  have  the  fertilizer  experi- 
ments with  potatoes  so  arranged  as  to  try  out  each  fertilizer  mixture 
after  peas  and  crimson  clover  and  after  a  bare  or  weed  fallow,  in  order  to 
determine  the  effect  of  peas  and  clover  on  the  yield  of  potatoes  and  their 
effect  in  modifying  the  fertilizer  treatment  to  make  it  most  profitable. 
For  this  purpose,  every  other  plot  in  the  series  to  be  planted  in  1910  will 
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be  seeded  this  year  about  July  1  to  peas  and  crimson  clover.  This  plan 
will  be  continued,  possibly  with  slight  modification,  for  each  succeeding 
year's  potato  fertilizer  experiments. 

3d.  Beginning  this  year  and  each  year  thereafter  for  five  years, 
there  will  be  started  a  new  series  of  large  size  <5rop  rotation  demonstra- 
tion plots  li  acres  each  in  size,  using  the  best  fertilizer  as  indicated  by 
the  smaller  size  fertilizer  plots,  and  employing  the  very  best  methods  of 
seeding,  cultivation,  handling,  etc.  These  1 J  acre  plots  will  be  planted  J 
acre  in  early  potatoes,  i  acre  in  tobacco,  and  J  acre  in  late  potatoes,  and 
each  of  these  series  of  plots  will  be^carried  through  a  complete  rotation 
similar  to  that  mentioned  above  in  connection  with  the  tobacco  and  potato 
fertilizer  plots.  This  is  expected  to  give  valuable  data  as  to  the  profit- 
ableness of  tobacco  compared  both  with  early  and  late  potatoes,  together 
with  their  comparative  influence  on  the  yield  of  succeeding  crops  and 
their  effect  in  maintaining  or  building  up  the  fertility  of  the  soil. 

The  early  potatoes  will  have  to  be  omitted  this  year,  but  another 
standard  late  variety  will  be  grown  instead,  which  will  give  data  as  to 
their  comparative  value  as  yielders. 

In  connection  with  these  J-acre  plots  of  potatoes  valuable  data 
for  Southern  Maryland  conditions  will  be  obtained  as  to  the  effect- 
iveness of  spraying  for  blight  by  spraying  half  of  each  plot  and  leaving 
the  other  half  unsprayed. 

The  IJ-acre  plot  intended  for  potatoes  and  tobacco  in  1910  will  this 
year  be  planted  in  <;owpeas  and  crimson  clover. 

4th.  Variety  tests  of  potatoes  will  be  conducted  each  year  on  small 
plots,  using  for  comparative  purposes  about  5  or  6  varieties  each  of  early 
and  late  potatoes. 

This  plan  by  the  5th  year  will  bring  into  use  about  20  acres  of  land. 

Veterinary  Investigations 

During  the  year  this  department  has  been  engaged  principally  in  the 
study  of  the  cow's  udder. 

Externally  a  comparison  by  shape,  dimensions  and  general  character 
has  been  made  of  all  cows  in  our  herd  with  reference  to  breeding,  age,  size 
and  milk  production.  This  comparison  revealed  the  necessity  for  a 
more  detailed  and  elaborate  scheme  for  scoring  than  that  provided  in 
the  score  card  for  dairy  animals.  Such  a  scheme  was  worked  out  and 
used  in  scoring  these  udders. 

The  circulation  of  blood  in  the  udder  was  studied,  and  here  too  it  was 
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found  necessary  to  devise  a  suitable  injecting  apparatus.  This  was 
perfected  in  a  series  of  trials  with  crude  appliances,  until  an  outfit  of 
tanks  and  a  pressure  pump  gave  almost  ideal  results,  and  in  addition  to 
its  use  for  this  purpose,  is  applicable  to  all  forms  of  vascular  injection 
necessary  for  anatomical  study. 

The  histology  of  the  udder  is  deficient  in  regard  to  the  distribution  of 
lymphatics  and  the  mode  of  nerve  endings.  This  will  require  further 
work  and  will  probably  be  taken  up  during  the  present  year. 

The  test  begun  several  years  ago  to  determine  the  efficacy  of  Bovo- 
vaccine  in  the  suppression  of  tuberculosis  has  proceeded  far  enough  to 
warrant  certain  conclusions  and  these  are  based  upon  the  same  condi- 
tions as  apply  to  the  detection  of  tuberculosis  with  tuberculin;  viz: 
In  order  to  secure  proper  results  it  is  imperative  that  the  most  careful 
and  painstaking  efforts  to  comply  with  the  technique  of  the  work  be 
followed  and  when  so  carried  out  it  would  seem  that: 

1st.  Bovo-vaccine  greatly  increases  the  resistance  to  tuberculosis  for 
at  least  two  years  after  vaccination  is  completed. 

2d.  Tuberculin  is  practically  infallible  in  the  detection  of  tuberculosis 
in  cows. 

3d.  Bovo-vaccination  and  tuberculin  injections  are  not  operations 
of  a  character  that  they  can  be  recommended  for  indiscriminate  appli- 
cation by  laymen  or  others  not  in  a  position  to  attend  to  the  details  of 
the  work. 

4th.  That  all  work  of  this  character  and  the  sale  of  all  such  biological 
products  should  be  under  the  supervision  of  proper  State  authorities. 

Leucoencephalitis  in  horses  has  been  observed  in  isolated  cases  but 
no  further  light  has  been  thrown  upon  its  cause,  prevention  or  cure. 

A  compilation  of  the  dairy  herd  records  of  our  station  has  apparently 
shown  an  important  relation  between  services  and  abortions,  where 
contagious  abortions  exist,  and  if  borne  out  by  other  records  will  estab- 
lish a  principle  in  treatment  of  this  disease  of  the  highest  economic 
importance. 

For  the  ensuing  year  two  lines  of  work  will  be  pursued,  viz: 

FAT   CELLS 

1.  A  study  of  the  size  and  properties  of  fat  cells  as  they  exist  in  milk 
of  the  different  breeds. 

2.  The  relation  of  size  of  fat  cells  to  fat  content. 

3.  The  character  of  the  emulson  and  relation  to  size  of  fat  cells. 

4.  The  resistance  which  fat  cells  have  for  coalescence. 
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INFLAMMATION 


The  determination  of  the  relation  of  ba  teria,  leucocytes  and  chemical 
changes  in  milk  as  affected  by  inflammation. 

The  equipment  for  milk  studies  needs  to  be  enlarged  by  the  purchase 
of  a  laboratory  separator,  Babcock  tester,  additional  reagents  and  sup- 
plies, a  d  a  laboratory  microtome. 

Publications 
The  following  is  a  list  of  the  publications  issued  during  the  past  year: 

Bulletin  Pages 

129  Silos  and  Silage  in  Maryland;  by   |2T  Patterson^  } ^""^^ 

fT.B.Symons     | 

130  Nurseries  and  Nursery  Inspection   <  J.  B.  S.  Norton  [     ...  79-128 

[C.P.Close....  J 

131  Treatment  for  San  Jos6  Scale;  T.  B.  Symons 129-149 

132  Irish  Potato  Investig  tions  <     '    *  ttt^vl    r 150-174 

^  I  T.  H.White  J 

133  Cabbage  Experiments  and  Culture  by  C.  P.  Close 175-200 

134  Flies,  Mosquitoes  and  Brown  Tail  Moth;  T.  B.  Symons. .  201-224 

135  Butter  Making  in  Maryland;  C.  W.  Melick 225-284 

136  Whipped  Cream,  by  C.  W.  Melick 285-300 

Financial  Statement 

The  following  reports  of  the  treasurer  show  the  revenue  of  the  station 
and  the  way  it  was  expended  the  past  year: 
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HATCH  FUND 

Maryland  Agricultural  Experiment  Station,  in  account  with  the  United 
States  Appropriation, 

Dr. 

1909 

To  receipts  from  the  Treasurer  of  the  United  States  as 
per  appropriations  for  the  fiscal  year  ended  June  30,  1909, 
as  per  Act  of  Congress,  March  2, 1887 $15,000 .00 

Cr. 

Salaries $10,831 .63 

Labor 2,377.56 

Publications 188.66 

Postage  and  stationery 150 .60 

Freight  and  express 198 .99 

Heat,  light,  water  and  power 297 .84 

Chemical  supplies 15 .65 

Seeds,  plants  and  sundry  supplies 320.42 

Library 195 .25 

Tools,  imolements  and  machinery 149 .23 

Furniture  and  fixtures 97 .00 

Live  stock 90 .  51 

Buildings  and  repairs 76 .56 

Contingent  expenses, 10 .00 

Total $15,000.00 

The  above  is  a  true  copy  of  the  books  of  this  office. 

Frank  R.  Kent, 
Treasurer  Maryland  Agr.  Exp.  Station. 
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ADAMS   FUND 


Maryland  AgricuLiural  Experiment  Station^  in  account  with  the  United 
States  Appropriation. 

Dr. 

1909 

June  30  To  receipts  from  the  Treasurer  of  the  United 
States,  as  per  appropriation  for  the  fiscal  year 
ended  June  30,  1908,  as  per  Act  of  Congress, 
March  16, 1906 $11,000.00 

Cr. 
1909. 

June  30,  By  salaries    $7,686 .99 

Labor 252 .00 

Postage  and  stationery 42 .  12 

Heat,  light  and  water 207.12 

Chemical  supplies 325 .  53 

Seeds,  plants  and  sundry  supplies 184 .61 

Fertilizers 8.00 

Feedingstuffs 651 .05 

Library 299 .74 

Tools,  implements  and  machinery 200 .  83 

Scientific  apparatus 551 .92 

Furniture  and  fixtures 112 .53 

Live  stock 329 .75 

Travelling  expenses 33 .63 

Buildings  and  repairs 114 .  18 


$11,000.00 


The  above  is  a  true  copy  from  the  books  of  this  office. 

Frank  R.  Kent, 
Treasurer^  Maryland  Ayr.  Exp.  Station. 
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STATE  FUND 


Maryland  Agricultural  Experiment  Station^  in  account  ivith  the  State  of 
Maryland  Appropriation: 

Dr. 

1908 

July  1,    To  cash  balance  .. . $427 .72 

FromState 7,500.00 

Interest 7 .38 


Cr. 

1909 

June  30,  By  repairs $991 .98 

Publications 1,297 .86 

Exhibits 66 .  12 

Freight  and  express 470 .  12 

Feeding  experiment 693 .61 

Tobacco  experiment 691 .52 

Poultry  experiment 716 .91 

Insurance 233 .25 

Labor  » 947.91 

Seeds,  plants  and  sundries 160.15 

Tools,  implements,  machinery 62 .03 

Chemical  supplies 4 .  10 

Travel 278.21 

Salaries 771.31 

Postage  and  stationery 63 .70 

Irrigation  and  drainage 443 .  42 

Furniture  and  fixtures 38 .35 

Balance 22.46 


$7,935.17 


$7,935.17 


The  above  is  a  true  copy  from  the  books  of  this  office. 

Frank  R.  Kent, 
Treasurer  Maryland  Agr.  Exp.  Station. 
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HORTICULTURAL  FUND 


The  Maryland  Agricultural  Experiment  Station,    in   account  with  the 
State  of  Maryland  Appiopriation  for  Horticultural  Investigation. 

Dr. 

1908 

July  1,    To  cash  balance $2,954.39 

Interest '. .  6 .68 


$2,961.07 
Cr. 

Salaries. ; $490.00 

Seeds,  plants  and  sundry  supplies 1,226 .64 

Travel 163.96 

Library 74.06 

Labor 136.88 

Fertilizer 125,36 

Postage  and  stationery 133 .38 

Tools,  implements  and  machinery 131 .49 

Heat,  light  and  water 38 .50 

Publications 196 .86 

Freight  and  express 235 .65 

Balance 8.29 

..     $2,961.07 

The  above  is  a  true  copy  from  the  books  of  this  office. 

Frank  R.  Kent, 
Treasurer,  Maryland  Agr/  Exp,  Station. 
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STATION  FARM  FUND 


Maryland  Agricvltural  Experiment  Station,  in  account  with  the  Station 
Farm.    . 

1908  •  Dr. 

July,  To  balance $11 .39 

Sale  of  stock  and  produce 4,725 .86 

Interest 8.61 

$4,745.86 

Cr. 

Livestock $840.00 

Fertilizer 459 .94 

Feed  stuffs 651 .55 

Travel 300.00 

Freight  and  express 335 .66 

Trustees'  expenses 385 .00 

Seeds,  plants  and  sundry  supplies 139 .  10 

Labor 1,577.39 

Balance 57 .22 

$4,745.86 

The  above  is  a  true  copy  from  the  books  of  this  office. 

Frank  R.   Kent, 
Treasurer,  Maryland  Agr,  Exp.  Station. 
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SILOS  AND  SILAGE  IN  MARYLAND 

The  Construction  of  Silos  sod  the  Making  and  Feeding  of  Silage 

By  Howard  L.  Crisp  and  H.  J.  Patterson 

INTRODUCTION. 

While  silos  and  silage  have  been  in  use  in  Maryland  for  more  than 
30  years  yet  there  are  many  questions  that  arise  in  the  minds  of  those 
who  are  about  to  adopt  this  method  of  preserving  and  using  feed  that 
require  more  detailed  information  than  is  available  to  most  Maryland 
farmers.  The  matter  in  this  bulletin  has  been  compiled  with  an  idea  of 
collecting  some  detailed  information  from  the  users  of  silos  and  silage 
in  Maryland  and  putting  the  results  of  the  experience  of  these  practical 
farmers  within  the  reach  of  their  brothers  and  thus  encourage  if  possible 
the  more  general  use  of  silage.  The  use  of  silage  has  increased  greatly 
in  Maryland  during  the  last  few  years,  but  there  are  thousands  of 
farmers  who  are  feeding  dairy  and  fattening  cattle  who  could  profit- 
ably adopt  the  silo. 

The  matter  with  reference  to  the  construction  of  silos,  the  sketches, 
photographs,  estimates  of  materials,  etc.,  were  made  by  Mr.  Howard  L. 
Crisp,  assistant  in  the  Mechanical  Engineering  Department  of  the  Mary- 
land Agricultural  College.  The  matter  giving  information  as  to  making 
and  feeding  silage,  and  the  preparation  of  all  the  material  for  publication 
has  been  done  by  H.  J.  Patterson. 

DEFINITIONS. 

As  there  is  still  much  confusion  in  the  terms  used  by  speakers  and 
writers  in  connection  with  this  subject  it  may  not  be  out  of  place  to  give 
here  the  more  generally  accepted  and  modern  meanings  of  the  terms 
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used.  The  word  SUo  signifies  any  air-tight  structure  used  for  the  pre- 
servation of  forage  in  a  succulent  condition.  The  feed  taken  out  of  the 
silo  is  Silage  (formerly  and  originally  called  ensilage).  The  process  of 
putting  feed  into  the  silo  is  frequently  designated  by  the  words,  to  sUo, 
ensilaged  and  ensUoing;  but  more  generally  spoken  of  as  making  or  cut- 
ting silage.  The  farmer  who  makes  and  ases  silage  is  sometimes  called 
a  sUoist,  The  particular  kind  of  silage  is  designated  by  prefixing  the 
name  of  the  crop  used  for  making  it,  as  Corn  silage,  Clover  silage,  Cow- 
pea  silage,  etc. 

HISTORY. 

The  history  of  silage  dates  back  to  antiquity;  but  it  was  not  until 
1875  that  it  attracted  much  attention  or  that  it  can  be  said  to  have 
been  introduced  into  modem  agriculture.  In  1875  Auguste  Goflfart,  of 
France,  announced  the  results  of  his  experiments,  which  had  covered 
several  years,  with  preserving  green  forage;  and  for  the  successful  out- 
come of  which  he  was  awarded  by  his  government  (in  the  same  year) 
the  Cro^s  of  the  Legion  of  Honor. 

"The  first  silage  made  in  America  was  prepared  by  Francis  Morris, 
of  Ellicott  City,  Maryland,  in  1876,  by  putting  wh6le  corn  in  a  trench  or 
pit  dug  in  the  ground  and  covered  with  earth.  He  reported  that  he 
found  it  fairly  well  preserved  and  that  stock  ate  it  well.  The  first  silo 
was  built  by  Dr.  J.  M.  Bailey,  of  Boston,  Massachusetts,  the  successful 
opening  of  which  was  reported  in  "The  Country  Gentleman"  in  Decem- 
ber, 1879.  This  report,  together  with  Dr.  Bailey's  "Book  of  Ensilage" 
published  in  1880,  brought  the  subject  of  silos  and  silage  prominently 
before  the  farmers  of  the  United  States  and  resulted  in  many  adopting 
this  method  of  preserving  feed  and  becoming  enthusiastic  advocates  of 
the  practice.  From  this  beginning  the  use  of  the  silo  has  spread  rapidly 
until  today  ttiere  are  few  dairy  sections  wnere  silos  are  not  common  and 
in  general  use. 

ADVANTAGES   OF  SILOS   AND   SILAGE. 

The  advantages  which  are  obtained  through  the  use  of  a  silo  for 
preserving  coai'se  fodders  for  the  feeding  of  farm  animals  may  not  be 
the  same  for  each  individual  case;  but  the  points  enumerated  herewith 
will  probably  hold  in  the  majority  of  instances  and  cover  average 
conditions. 

1.  The  product  of  an  acre  of  land  can  be  stored  in  less  space  by 
making  it  into  silage  than  by  curing  in  any  other  way.     Hay  placed  in 
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the  mow  will  take  up  about  three  times  the  space  and  corn  fodder  about 
five  times  the  space  as  the  same  quantity  of  food  materials  placed  in 
the  silo. 

2.  An  acre  of  corn  can  be  placed  in  the  silo  at  less  cost  than  the 
same  quantity  can  be  put  up  as  cured  fodder.  The  usual  method  of 
cutting  and  shocking  the  crop,  then  husking,  cribbing,  shelling,  grinding 
the  grain,  storing  and  shredding  the  fodder  and  then  putting  them  to- 
gether again  is  expensive  and  would  seem  to  require  much  labor  that 
might  be  obviated  if  the  whole  crop  was  secured  at  one  time  as  is  done 
in  putting  it  in  the  silo.  The  storage  of  the  com  crop  in  the  silo  makes 
it  possible  to  clear  the  ground  completely  and  earlier,  and  thus  facili- 
tates the  preparation  of  the  land  for  seeding  grass  and  fall  grains. 

3.  The  use  of  a  silo  makes  it  possible  to  use  smaller  buildings  thus 
reducing,  the  cost  of  plant,  the  interest  on  investment,  the  cost  of 
repairs  and  insurance  and  the  risk  from  fire. 

4.  The  use  of  the  silo  makes  it  possible  to  preserve  roughage  so 
as  to  entail  a  minimum  of  loss  of  food  and  feeding  value.  Tests  have 
shown  that  the  loss  through  the  breaking  oflf  of  leaves  and  tender  parts 
and  through  the  fermentation  changes  in  curing  fodder  in  ordinary 
farm  practice  amounts  to  10  to  25  per  cent,  while  the  loss  in  the  crop  if 
put  into  a  silo  is  only  about  10  per  cent  and  by  following  the  practice 
of  many  dairymen  of  beginning  to  feed  from  the  silo  as  soon  as  it  has 
been  filled  the  loss  can  be  reduced  to  a  minimum  and  should  not  be  over 
5  per  cent. 

5.  Crops  can  be  secured  in  the  silo  during  weather  that  could  not 
be  availed  of  to  make  hay  or  cure  fodder. 

6.  More  cattle  can  be  kept  on  a  given  area  of  land  when  silage  is 
fed  than  when  the  roughage  is  cured  for  hay  or  fodder,  or  when  the 
land  is  used  for  pasture  purposes. 

7.  Crops  unfit  for  making  hay  will  often  make  a  nutritious,  pala- 
table silage  and  thus  enable  the  farmer  to  carry  his  stock  during  times 
when  hay  crops  are  a  failure. 

8.  The  use  of  silage  enables  the  feeding  of  a  succulent  and  uniform 
food  the  entire  year.  Silage  is  beneficial  to  digestion  and  general  health 
of  animals.  It  is  a  mild  laxative  and  keeps  the  digestive  system  about 
in  the  same  condition  as  when  animals  are  on  pasture  or  being  fed  with 
green  fodders.  The  feeding  of  silage  previous  to  turning  animals  out  to 
pasture  is  beneficial  and  prevents  the  loss  in  weight  which  frequently 
occurs. 

9.  Silage  is  valuable  for  supplementing  the  pastures  at  such  times 
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as  they  are  short  and  thus  preventing  animals  from  losing  flesh  or  fall- 
ing off  in  their  flow  of  milk. 

10.  The  use  of  silage  enables  animals  to  be  fed  more  economically 
than  by  the  use  of  dry  roughage  and  usually  yields  a  better  quality  and 
greater  quantity  of  product.  This  is  true  both  in  the  production  of 
meat  and  milk.  ^ 

GENERAL  OBSERVATIONS   AND   SUGGESTIONS   ON   SILO  CONSTRUCTION. 

Before  giving  details  as  to  the  construction  of  particular  silos  it 
may  be  well  to  give  a  few  of  the  fundamental  principles  which  have 
been  determined,  so  as  to  enable  a  person  constructing  a  silo  to  include 
the  essential  features  and  avoid  serious  mistakes,  no  matter  what  type 
may  be  built. 

It  is  highly  important  to  build  a  thoroughly  good  silo.  That  is  a 
silo  that  will  keep  the  silage  in  good  condition  and  reduce  the  loss  of 
feed  to  a  minimum.  Each  ton  of  silage  which  spoils  represents  the 
interest  on  about  twenty  dollars,  consequently  it  requires  but  little 
calculation  to  determine  that  it  will  pay  to  spend  enough  to  make  a  silo 
that  will  keep  the  silage.  In  constructing  a  one-himdred-ton  silo  do  not 
build  a  cheap  and  imperfect  structure,  but  spend  $100.00  to  $150.00 
more  and  construct  a  silo  that  will  keep  the  silage,  rather  than  one  that 
will  allow  10  to  20  tons  of  silage  to  spoil  each  year. 

The  following  points  should  be  observed  as  closely  as  possible: 

1.  Make  the  bottom  and  sides  of  the  silo  air  tight.  Much  silage 
spoils  because  of  air  getting  in  at  the  bottom  or  at  the  sides  or  around 
the  doors.  The  silo  should  be  either  tight  all  the  time  or  in  such  a  con- 
dition that  the  damp  silage  will  cause  it  to  swell  tight  in  a  few  hours 
after  filling. 

2.  The  silo  must  be  relatively  deep.  Depth  is  essential  in  order 
that  the  siloed  fodder  will  pack  well  and  develop  considerable  pressure 
and  thus  exclude  the  air  as  completely  as  possible.  A  silo  should  be 
two  to  three  times  as  deep  as  the  diameter. 

3.  The  silo  should  have  smooth  perpendicular  walls  so  as  to  facili- 
tate the  packing  and  even  settling  of  the  siloed  fodder. 

4.  Have  as  few  corners  as  possible  so  as  to  facilitate  thorough 
packing.  Corners  are  difficult  to  pack  and  are  generally  the  place 
where  most  loss  occurs. 

5.  The  floor  should  be  firm,  smooth,  air  tight  and  rat  proof,  and 
give  good  drainage.     They  may  be  made  of  stiff  clay  or  concrete. 
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6.  The  foundation  should  be  substantial,  strong,  and  extend  below 
frost  line,  and  when  a  wood  superstructure  is  used  the  foundation  should 
be  at  least  18  to  24  inches  above  the  surface  of  ground  so  as  to  keep 
dampness  and  decay  from  the  ends  of  the  boards  or  sills.  The  sills,  or 
with  stave  silos,  the  ends  of  the  staves  should  be  treated  with  some 
preservative  and  bedded  in  tar  and  cement  so  as  to  exclude  the  air. 
The  foundation  of  a  silo  should  be  even  more  carefully  constructed  than 
that  of  a  house. 

7.  A  roof  is  not  absolutely  essential  on  a  silo  but,  all  things  con- 
sidered, will  generally  be  found  desirable.  There  should  be  some 
ventilation  provided  in  the  roof  so  as  to  allow  the  escape  of  dampness 
and  gases  which  develop  in  the  fermentation  of  the  silage. 

8.  There  are  a  great  many  styles  of  doors  all  of  which  may  possess 
some  special  advantage  over  others.  Most  persons  favor  some  kind 
of  a  continuous  door  from  top  to  bottom  rather  than  the  style  with  doors 
iit  intervals.  In  all  cases  the  door  should  be  made  so  as  to  be  tight  and 
not  admit  air.  This  is  a  weak  point  with  many  silos  and  much  silage 
spoils  on  account  of  leaks  around  the  door. 

THE   CAPACITY   OF   THE   SILO. 

The  size  of  the  silo  to  be  built  should  be  determined  by  the  amount 
of  stock  to  be  fed  and  the  length  of  the  silage  feeding  season.  In  most 
parts  of  Maryland  it  will  usually  be  found  desirable  to  have  silage 
available  from  six  to  seven  months,  and  in  sections  where  summer 
pastures  are  Umited  or  subject  to  being  cut  short  by  dry  weather  it  is 
ivell  to  provide  for  supplementing  the  pasture,  particularly  up  to  the  mid- 
dle of  July  or  the  period  when  soiling  crops  can  be  depended  upon. 

Silage  is  usually  fed  to  cows  and  steers  at  the  rate  of  30  to  40  pounds 
per  day.  This  would  mean  that  in  200  days  a  cow  would  require  from 
3  to  4  tons  of  silage.  These  figures  give  a  safe  basis  for  calculating  the 
requirements  of  a  herd. 

The  size  of  the  silo  should  be  such  as  to  make  it  possible  to  feed 
•daily  from  the  whole  surface  of  the  silo  to  a  depth  of  two  inches;  so  as 
to  prevent  loss  by  undue  exposure  of  the  silage  to  the  atmosphere  and 
keep  it  in  the  best  condition  for  feeding. 

Silage  weighs  from  30  to  50  pounds  per  cubic  foot.  Good  com 
silage  averages  about  35  to  40  pounds.  Clover  and  cowpeas  silage 
weigh  more  than  corn  silage.  One  acre. of  corn  should  yield  from  10 
to  15  tons  of  silage  and  one  acre  of  clover,  vetch,  cowpeas,  rye,  etc., 
should  yield  form  8  to  10  tons  of  silage. 
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APPROXIMATE   CAPACITY   OF   CIRCULAR   SILOS,    IN   TONS. 

(Estimated  on  the  basis  of  silage  made  from  well  matured  com.) 


Height      ^_ 
of  Sla 


INBXDB  DIAMBTBB  OF  BOjO — FEET. 


IC 


12* 


14' 


16' 


16' 


18' 


20' 


feet. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 


tons. 

26 
28 
30 
32 
34 
36 
38 
40 
42 
45 
47 
49 
51 


tone. 
38 
40 
43 
46 
49 
52 
55 
58 
61 
64 
68 
70 
73 


tone. 
51 
55 
59 
62 
66 
70 
74 
78 
83 
88 
93 
96 

101 


tone. 

59 

63 

67 

72 

76 

81 

85 

90 

95 

100 

105 

110 

115 


tone. 

67 

72 

77 

82 

87 

90 

97. 

103 

108 

114 

119 

125 

131 


tone. 

85 

91 

97 

103 

110 

116 

123 

130 

137 

144 

151 

158 

166 


tone. 
105 
112 
120 
128 
135 
143 
152 
160 
169 
178 
187 
195 
205 


In  calculating  the  capacity  of  rectangular  silos,  forty  pounds  may 
be  taken  as  the  average  weight  of  one  cubic  foot  of  com  silage.  One 
ton  of  silage  will  accordingly  take  up  50  cubic  feet;  and  100  tons, 
5000  cubic  feet.  If  a  rectangular  one-hundred-ton  silo  is  to  be  built  it 
may  be  12  x  14  feet  and  30  feet  high,  or  12  x  12  x  35  feet,  or  13  x  13  x  30 
feet. 

From  the  above  figures  a  farmer  may  plan  his  silo  and  the  area  of 
silage  crops  to  meet  his  requirements. 


SILAGE   CROPS. 

The  crops  most  available  for  making  silage  in  Maryland  are  com, 
sorghum,  cowpeas,  soja  beans,  winter  vetch,  clover,  wheat,  rye,  oats 
and  millets.  These  may  be  grown  and  used  either  separately  or  in 
various  combinations. 

All  silage  crops  should  be  harvested  when  thev  are  fairly  well  ma- 
tured. Corn  is  in  the  best  condition  for  the  silo  when  the  kemels  are 
nicely  glazed  or  in  about  the  same  condition  that  it  would  be  cut  for 
saving  the  grain.  Other  forage  crops  should  be  cut  for  silage  when  in 
about  the  proper  stage  or  best  condition  for  making  hay. 

Corn  from  the  ease  with  which  it  can  be  grown  and  converted  into 
silage  is  entitled  in  most  places  to  head  the  list  of  forage  crops  for  this 
purpose.     Com  is  adapted  to  a  wide  range  of  soils  and  conditions  and 
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will  usually  produce  more  silage  per  acre  than  any  crop  that  can  be 
grown. 

Com  will  usually  yield  from  10  to  15  tons  per  acre,  and  larger 
amounts  are  frequently  reported  even  up  to  30  to  40  tons. 

In  selecting  a  variety  of  com  for  silage  always  use  one  that  will 
mature  its  grain  as  such  strains  will  make  the  best  of  silage.  Other 
things  being  equal,  varieties  that  produce  a  large  fodder  will  be  found 
most  desirable.  The  Cocky's  Prolific  and  Hickory  King  types  of  corn 
are  very  good  as  they  give  a  high  yield  and  produce  three  or  four  small 
ears  per  stalk  instead  of  one  large  ear  and  consequently  they  are  easier 
on  the  cutting  machinery. 

Silage  com  can  be  planted  a  little  thicker  than  is  ordinarily  used 
in  growing  grain,  but  it  should  not  be  planted  so  thick  as  to  prevent  a 
good  ear  development.  The  thickness  will  depend  upon  the  soil  and  the 
varieties  used. 

Com  and  Cowpeas:  This  combination  has  proven  very  good  at 
this  Station  and  in  many  places  where  tried.  The  practice  here  is  to 
plant  the  corn  and  the  cowpeas  at  the  same  time  using  a  planter  with 
two  hoppers  for  this  purpose.  The  spouts  from  the  hoppers  are  arranged 
so  that  the  peas  and  corn  are  dropped  in  the  same  hill.  The  quantity 
of  seed  used  can  be  regulated  by  the  plates,  but  usually  it  is  found  best 
to  have  one  plant  of  each  at  a  place. 

The  variety  of  peas  for  this  purpose  will  probably  vary  with  loca- 
tion. The  ones  which  have  proven  best  from  the  results  of  experiments 
at  this  Station  are  the  Wonderful,  the  Red  Ripper  and  the  Whip-poor-will 
cowpeas  and  the  Virginia  Cornfield  bean.  The  variety  of  peas  should 
be  selected  so  that  both  corn  and  peas  are  in  condition  for  putting  into 
the  silo  at  the  same  time.  Many  of  the  peas  mature  too  early  for  satis- 
factory results. 

The  results  at  this  Station  have  shown  that  the  growing  of  com  and 
cowpeas  in  combination  increases  the  jdeld  of  corn,  that  is,  there  was 
more  corn  on  the  plats  that  had  peas  than  on  those  that  had  none.  The 
average  advantage  has  been  in  increasing  the  yield  of  silage  about  three 
tons  per  acre  and  in  improving  the  quality  25%.  The  land  was  also 
left  in  better  condition. 

Sorghum  is  a  fairly  good  crop  for  silage  though  usually  not  as  easily 
grown  as  corn,  except  on  very  dry  soils.  The  hard  covering  of  the  stalk 
makes  it  more  or  less  unpalatable  to  stock.  The  saccharin  varieties  of 
sorghum  make  a  more  acid  silage  than  com.  Cowpeas  can  be  grown 
in  combination  with  sorghum  the  same  as  corn.  Sorghum  and  cowpeas 
grow  satisfactorily  when  sown  broadcast. 
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Cowpeas  and  soja  beans  both  make  good  crops  to  grow  for  winter 
silage.  They  may  be  put  into  the  silo  by  themselves  or  mixed  with 
com.  They  make  a  good  quality  of  silage  which  cattle  soon  learn  to 
like  and  do  well  on.  Cowpea  and  soja  bean  silage  does  not  become  as 
acid  as  com  silage  and  they  will  weigh  more  per  cubic  foot.  They  yield 
from  6  to  10  tons  of  silage  per  acre. 

For  summer  silage  crimson  clover,  red  clover,  winter  vetch,  rye^ 
wheat,  and  vetch  and  wheat,  or  vetch  and  winter  oats,  grown  in  com- 
bination are  very  satisfactory  crops.  They  will  yield  from  6  to  12  tons 
of  silage  per  acre. 

METHODS   OF   HANDLING  SILAGE  CROPS. 

The  harvesting  of  com  and  sorghum  for  the  silo  may  be  done  by 
hand  with  the  ordinary  com  knife,  but  the  corn  harvester  or  binder  will 
be  found  a  valuable  implement  for  this  work.  The  com  binder  not 
only  facilitates  the  cutting  of  the  crop  in  the  field;  but  having  the  corn 
tied  in  bundles  makes  the  loading  of  it  on  the  wagon  and  feeding  it  into 
the  fodder  cutter  much  easier  and  quicker. 

In  harvesting  the  finer  growing  forage  crops,  the  mower  and  rake 
will  answer  all  purposes.  Great  care  should  be  taken  to  avoid  raking 
up  stones  and  other  foreign  bodies  which  might  injure  the  fodder  cutter. 

For  hauling  silage  crops  the  use  of  wagons  with  low  wheels  have 
many  advantages  but  when  this  kind  of  wagon  is  not  available  building 
up  a  platform  on  the  regular  wagons  which  will  throw  the  load  above 
the  wheels  and  standards  will  be  found  to  facilitate  the  unloading 
after  the  manner  shown  in  fig.  1. 

FILLING   THE   SILO. 

For  best  results  forage  which  is  put  into  a  silo  should  be  cut  fairly 
fine  so  that  it  will  pack  close  and  exclude  the  air  as  much  as  possible. 
This  material  can  be  conveyed  into  the  silo  by  means  of  an  elevator 
or  conveyor.  There  are  a  few  favored  sections  that  can  locate  the  silo 
so  that  it  may  be  filled  from  the  cutter  by  gravity.  The  silo  may  be 
filled  with  uncut  forage,  but  this  is  not  advisable  if  cutting  machinery 
can  be  procured,  as  the  silo  will  not  hold  as  much  and  the  material  in  its 
natural  shape  will  not  pack  tight  enough  to  keep  as  well  as  when  cut. 
If  the  amount  of  silage  to  be  put  up  will  not  warrant  a  farmer  in  owning 
a  cutting  outfit  they  can  usually  be  hired  in  most  neighborhoods  upon 
about  the  same  basis  as  a  threshing  machine. 
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The  silo  may  be  filled  all  at  once  or  gradually  from  day  to  day  as 
may  suit  the  owner's  convenience. 

In  slow  filling  the  work  should  be  done  at  least  rapidly  enough  to 
prevent  any  mold  from  forming  at  the  surface.  In  rapid  filling  a  day 
or  so  must  be  allowed  for  settling  and  the  silo  filled  up  a  second  or  third 
time  so  as  to  utilize  all  the  space. 

In  all  cases  it  is  important  to  have  the  forage  packed  into  the  silo 
as  tight  as  possible.     Tramp  it  very  thoroughly  around  the  edges. 


Fig.  1.  Showing  a  method  for  unloading  fodder  at  silage  cutter.  Note  the  double  rope  which 
is  placed  on  the  bottom  of  the  wagon  and  paasee  over  the  top  of  the  load  w^hich  can  be  hooked 
into  a  chain  fastened  to  a  short  poet  in  the  groimd.     The  team  moving  on  pulls  the  load  ofiF. 

After  the  silo  is  full  and  nothing  more  is  to  be  put  in,  wet  the  top  at 
the  rate  of  about  one  gallon  per  square  foot  and  then  tramp  it  down 
thoroughly.  This  causes  a  compact  decomposed  mass  to  form  on  the  top 
which  effectually  excludes  the  air  and  reduces  the  amount  of  spoiled 
silage  to  a  minimum. 

A  plan  pursued  by  many  farmers  which  works  very  well  is  to  give 
a  heavy  sprinkling  of  oats,  wheat  or  rye  over  the  top  of  the  silage  before 
wetting.  This  grain  sprouts  and  forms  a  very  dense  growth  of  roots 
with  a  thin  layer  of  decomposed  material  which  affords  a  good  protective 
covering  for  the  silage  and  allows  very  little  to  spoil. 
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The  practice  o(  many  to  keep  silage  from  spoiling  is  to  begin  feeding 
it  at  once,  using  only  a  very  thin  layer  each  day  or  just  enough  to  prevent 
its  spoiling. 

POISONOUS   GAS   IN  THE   SILO. 

The  top  of  the  silo  should  be  ventilated,  and  if  there  is  much  space 
between  the  top  of  the  silage  and  the  top  of  the  silo,  or  between  the 
bottom  of  the  silo  and  the  lower  door,  without  ventilation,  care  should 
be  taken  in  going  into  the  silo  as  there  may  be  enough  carbon  dioxide 
gas  formed  to  cause  suffocation.  This  can  be  tested  by  lowering  a  lan- 
tern to  the  bottom  of  the  empty  space.  If  the  light  continues  to  bum 
it  will  He  safe  to  enter,  if  it  goes  out  dangerous.  If  the  silo  should  be 
found  to  contain  an  injurious  amount  of  carbon  dioxide  it  can  be  re- 
moved by  agitating  the  air  with  a  bundle  of  hay  or  the  branch  of  a  tree 
lowered  into  the  silo  with  a  rope. 

FEEDING   SILAGE. 

When  judiciously  used  silage  can  be  fed  with  advantage  to  all 
classes  of  farm  animals. 

Silage  should  not  be  fed  as  an  exclusive  coarse  feed,  but  always  in 
connection  with  some  dry  roughage.  The  nearer  the  maturity  the  forage 
is  cut  for  the  silo,  the  more  silage  may  safely  be  fed,  but  it  is  always  well 
to  avoid  feeding  it  excessively. 

The  difference  in  the  chemical  composition  and  digestibiUty  of  the 
same  forage  green,  dried,  and  in  the  form  of  silage,  is  very  slight  and 
the  relative  feeding  value  of  the  different  forms  is  dependent  chiefly 
upon  their  palatability  and  physical  effect.  Silage  is  usually  more 
palatable  to  animals  than  dry  feeds  and  it  acts  as  a  mild  laxative  and 
keeps  the  digestive  system  in  better  condition  than  is  usual  with  most 
dry  feeds.  Silage,  green  soiling  feeds,  and  pastures  seem  to  keep  the 
digestive  system  in  about  the  same  condition.  Silage  furnishes  that 
succulency  in  a  ration  that  seems  necessary  for  stock  to  do  their  best 
work. 

Some  years  ago  the  writer  of  this  Bulletin  conducted  an  extensive 
set  of  digestion  experiments  in  comparing  silage  and  com  fodder  (4th 
Annual  Report,  1891)  in  summing  up  the  results  of  which  the  following 
statement  was  made: 

We  see  there  is  but  little  difference  between  the  digestibility  of  the 
silage  and  the  fodder  rations,  the  slight  difference  which  occurs  being 
in  favor  of  the  silage.     But  we  must  not  overlook  or  forget  the  fact  that 
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this  slight  difference  is  in  all  probability  due  to  the  difference  in  methods 
of  growing  the  fodder  and  not  to  any  extent  to  be  attributed  to  the  en- 
siling. Corn  stover  (fodder)  has  been  found  to  differ  but  slightly  in 
digestibiUty  from  corn  fodder  or  corn  silage.  The  digestibility  of  the 
crude  protein  is  very  nearly  the  same  in  each,  that  of  the  silage  being 
sUghtly  the  higher.  The  fat  in  the  silage' is  also  more  digestible,  but 
this  may  be  due  almost  entirely  to  the  amount  of  acid  which  the  silage 
contains. 

COMPOSITION   OF   SILAGE. 

From  the  table  given  below  it  will  be  noted  that  most  of  the  silages 
are  relatively  low  in  protein,  and  this  is  particularly  true  of  the  corn 
silages.  In  order  to  supplement  this  the  farmer  should  aim  to  grow 
the  protein  feeds  like  clover,  alfalfa,  peas,  and  vetches,  to  as  large  an 
extent  as  practicable  and  thus  be  able  to  feed  a  balanced  ration  without 
purchasing  the  expensive  by-product  protein  feeds.  The  composition 
of  the  silage  will  vary  with  the  maturity  of  the  forage  crop  used. 


TABLE   SHOWING   THE   COMPOSITION   OF  VARIOUS   SILAGE   CROPS. 

In  pounds  per  hundred  (per  cents). 


Water.       Ash. 

1 


Crude. 
ProtMn.l 

L 


Crude 
Fiber. 


Nitrogen 
1     Free 
I  Extract. 


Fat. 


CJom  silage — mature  com 

Ck)rn  silage — immature  corn. . 

Com  silage— ears  removed 

Clover  silage 

Soja  bean  sila^ 

Cowpea  vine  silage 

Canada  pea  vine  silage 

Corn  cannery  refuse — ^husks*. 
Cora  cannery  refuse — cobs*. . 

Pea  cannery  refuse  *  

Soi^hum  silage 

Com-soja  bean  silage 

Millet-soja  bean  silase 

Cowpea^soja  bean  silage 

Rye  silage 

Apple  pomace  silage 

Brewers  Grains  silage 


73.7 
79.1 
80.7 
72.0 
74.2 
79.3 
50.0 
83.8 
74.1 
76.8 
76.1 
76.0 
79.0 
69.8 
80.8 
85.0 
69.8 


1.6 
1.4 
1.8 
2.6 
2.8 
2.9 
3.6 
0.6 
0.5 
1.3 
1.1 
2.4 
2.8 
4.3 
1.6 
0.6 
1.2 


I 


2.2  I 

1.7 

1.8 

4.2 

4.1 

2.7 

5.9 

1.4 

1.5 

2.8 

0.8 

2.5 

2.8 

3.8 

2.4 

1.2 

6.6 


6.6 
6.0 


I 


5.6 
4.8 
9.7 
6.0 
13.0 
5.2 
7.9 
6.5 
6.4 
7.2 
7.2 
9.6 
5.8 
3.3 
4.7 


15.1 
11.0  I 

9.6  I 
11.6 

6.9 

7.6 
26.0 

2.9 
14.3 
11.3 
15.3 
11.1 

7.2 
11.1 

9.2 

8.8 
15.6 


0.9 
0.8 
0.6 
1.2 
2.2 
1.5 
1.6 
1.1 
1.7 
1.3 
0.3 
6.8 
1.0 
1.3 
0.3 
1.1 
2.1 


♦—Analyses  made  at  the  Maryland  Experiment  Station  from  samples  procured 
of  B.  F.  Shriver  &  Bro.,  Union  Mills,  Carroll  Co.,  Maryland. 
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SILAGE   FOR  COWS. 

Silage  is  more  used  in  rations  for  dairy  cows  than  for  any  other  class 
of  animals.  In  fact  it  has  been  prominent  in  bringing  about  the  present 
development  of  the  dairy  industry  and  enabling  the  maximum  produc- 
tion at  the  minimum  cost.  Silage  is  well  Uked  by  cows  and  they  thrive 
on  it,  make  Uberal  yields  and  maintain  good  health.  Since  silage  is 
relatively  rich  in  carbohydrates  and  low  in  protein,  clover  hay,  cowpea 
hay,  and  alfalfa  hay  are  all  good  as  a  supplementary  roughage.  From 
thirty  to  fifty  pounds  is  the  usual  daily  allowance  of  silage  for  a  cow. 

SILAGE   FOR  STEERS. 

The  progressive  feeder  of  beef  cattle  will  find  that  silage  is  just  as 
important  in  the  economical  production  of  flesh  and  fat  as  the  dairy- 
man does  in  the  economical  production  of  milk.  Com  silage  will  furnish 
a  cheap  succulent  winter  feed  for  cattle  that  will  keep  the  system  cool 
and  the  appetite  vigorous.  The  quality  of  silage  fed  beef  is  better  than 
on  dry  roughage.  In  the  early  stages  of  feeding  a  1000-poimd  steer 
can  be  fed  40  to  50  pounds  of  silage  and  then  reduced  to  about  one-half 
that  amount  when  on  a  full  grain  ration  and  towards  the  end  of  the 
feeding  period. 

SILAGE   FOR  SHEEP. 

Silage  is  looked  upon  with  great  favor  among  sheep  men.  Succu- 
lent food  is  imperative  for  successful  sheep  raising,  and  this  is  particu- 
larly true  in  raising  fine  early  lambs.  Silage  on  most  farms  will  furnish 
this  succulency  cheaper  than  root  crops.  Silage  is  inclined  to  be  fat- 
tening and  should  be  fed  in  limited  quantities  to  breeding  ewes.  Silage 
fed  ewes  give  strong  vigorous  lambs  and  drop  them  without  trouble. 
Ewes  should  be  fed  from  2  to  4  pounds  of  silage  per  day  per  head.  Fat- 
tening sheep  may  be  fed  double  these  amounts. 

SILAGE   FOR   HOGS. 

Hogs  do  not  like  silage  and  they  will  not  eat  much  of  it  so  that  it  is 
of  Uttle  economic  importance  in  feeding  them.  This  Station  has  fed 
com  and  cowpea  silage  to  hogs  but  it  was  eaten  in  such  small  quantities 
as  to  have  practically  no  effect  on  the  ration.  Some  few  reports  have 
been  made  through  the  agricultural  press  of  great  success  in  feeding 
clover  silage  to  hogs,  but  tests  at  the  Wisconsin  Station  have  not  been 
satisfactory. 
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SILAGE   FOR  HORSES   AND   MULES.      . 

Silage  is  too  bulky  to  be  considered  an  ideal  feed  for  horses  or 
mules  which  are  at  work,  though  it  has  been  fed  in  limited  quantities 
in  numerous  cases  with  success.  A  little  of  it  acts  as  a  mild  laxative 
and  will  keep  the  digestive  system  in  good  condition.  Silage  fed  horses 
keep  in  good  condition  and  look  well.  Silage  should  be  fed  to  horses 
in  small  quantities  at  first.  Some  horses  object  to  silage  at  first  but 
usually  they  soon  learn  to  like  it.  Brood-mares  and  idle  horses  may 
be  fed  larger  quantities  than  work  horses,  but  in  neither  case  should  the 
quantity  be  large  or  form  the  entire  roughage  portion  of  the  ration  but 
it  should  be  supplemented  with  some  hay  or  straw. 

DESCRIPTION   AND    NOTES   TAKEN   ON   MARYLAND   SILOS. 

Mr.  H.  L.  Crisp  visited  during  the  summer  of  1907  about  eighty 
farms  in  different  parts  of  Mar>'land  and  took  pictures,  made  sketches 
and  collected  a  miscellaneous  lot  of  data  that  may  be  helpful  to  those 
who  contemplate  the  construction  of  a  silo.  This  data  has  been  compiled 
in  the  notes  given  on  the  following  pages. 

The  notes  are  numbered  in  the  order  in  which  the  farms  were 
visited.  The  pictures,  sketches  cross-section,  etc.,  are  numbered  to 
correspond  to  the  respective  note.  In  giving  the  dimension  of  silos 
the  height  is  always  given  last.  In  round  silos  the  first  dimension  given 
is  the  diameter.  The  capacity  given  is  that  claimed  by  the  owner 
which  does  not  always  agree  with  the  estimated  amount  given  in  the 
table  on  page  6.  This  discrepancy  will  account  for  the  variation  in 
yields  frequently  reported. 

1.  Silo  on  the  farm  of  Mr.  Reuben  Sayler,  Union  Bridge,  Carroll 
Co.  Purchased  round  silo,  14'x29'=  100  tons,  requires  7  acres  to  fill, 
feeds  8  head  cattle.  Cypress  wood,  tongued  and  grooved.  Constructed 
in  two  sections  with  6-inch  iron  band  at  joint.  This  is  not  air  tight 
and  silage  spoils  at  that  point.     See  sketch  No.  1  and  cross  section  No.  1. 

2.  Silos  of  Mr.  Samuel  Diehl,  Union  Bridge,  Carroll  Co.  Kalamazoo 
round  silos,  10'  x  30'  =  43  tons,  cost  $100,  and  12'  x  30'  =  67  tons,  cost 
$120.  Feeds  25  head  cattle.  Stone  foundation  2  feet  below  ground 
and  6  inches  above  ground  (see  sketch  No.  2)  required  5  and  6  perches 
stone.  2^  x  6"  cypress  wood,  tongued  and  grooved.  Painted  with  gas 
tar  on  inside,  not  considered  advisable.     Age  of  silo  5  years. 

3.  Silo  of  Mr.  Louis  Messier,  Union  Bridge,  Carroll  Co.  Smith  and 
Reifsnider  round  silo  14'  x  30',  cost  $135.    Feeds  15  head  cattle.    Staves, 
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cypress  wood,  tongue  and  grooved.  Stone  foundation  (10  perch)  2'  6" 
in  ground,  12'  above  ground.  Cost  to  fill  $60  to  $75.  Outside  of  silo 
painted — age  5  years.  Uses  white  field  corn  for  silage.  Foundation 
same  as  No.  2.  Mr.  Messier,  considers  silage  unprofitable  for  cows  and 
has  discontinued  its  use  and  sold  the  silo.  The  iron  splices  in  the  staves 
of  the  silo  had  rusted  out  and  the  ends  of  the  staves  decayed  when  torn 
down. 


Coigci\^Te«. 


Foundation  Construction  of  Silo  No.  2. 


4.  Silo  of  Mr.  Thaddeus  Starr,  Union  Bridge,  Carroll  Co.  Economy 
(Frederick)  round  silo,  14'  x  24'  =  75  tons,  cost  about  $200.  Feeds  20 
head  cattle.  Staves  2"  x  6"  white  pine  wood,  tongue  and  grooved — 
concrete  foundation  2  feet  in  ground,  1  foot  above.  Given  a  coat  of  red 
paint  on  outside  each  year — age  three  years.  Grows  white  field  corn 
and  requires  6  acres  to  fill.  This  is  a  well-constructed  silo,  no  leaks 
between  foundation  and  staves,  giving  good  satisfaction.  See  sketch 
No.  4.  Note  style  of  roof  and  method  of  tying  silo  to  barn  in  photo- 
graph No.  4. 

5.  Silo  of  Mr.  John  Stultz,  Union  Bridge,  Carroll  Co.  Home-made 
combination,  stone  and  stave,  11'  x  22'  =  35  tons,  cost  $60.  Feeds 
10  head  cattle.     Staves,  rough  hemlock,  2"  x  6"— 20'  (66  staves  =  1320 
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ft).  Foundation  2  feet  below  ground,  18  inches  above  (6  perch  stone). 
Grows  white  field  corn  and  requires  3i  acres  to  fill.  Age  1  year.  This 
silo  was  economical  to  build,  the  2  x  6  rough  hemlock  was  purchased  of 
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Showing  Foundation  Construction  and  Location  of  Silo  No.  4. 


the  local  lumber  yard.  Hoops  of  f "  iron  were  bent  by  the  tire  bender  at 
the  smith  shop,  and  hoop  lugs  were  purchased  from  the  Chicago  House 
Recking  Co.     There  are  a  number  of  this  kind  of  silos  in  the  neighboi- 
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No.  4.     Silo  of  ThaddeuB  Starr,  Union  Bridge.  Carroll  Co. 


No.  6.     Silo  of  Thos.  J,  Haines,  New  Windsor,  Carroll  Co. 
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hood  of  New  Windsor  and  they  are  reported  to  preserve  silage  perfectly. 
For  foundation  see  sketch  No.  2,  and  for  door  see  sketch  No.  6. 

6.  Silo  of  Mr.  Thos.  J.  Haines,  New  Windsor,  Carroll  Co.    Home- 
made round  silo.     Combination  of  stone  6  feet  and  frame  22  feet.     Size 


Showing  Some  Details  in  the  Construction  of  Silo  No.  6. 

12'  X  30'  =  capacity  75  tons,  cost  about  $200.  Construction — stone 
foundation  18"  thick,  7  feet  below  ground  and  1  foot  above  (19  perches). 
Wood  frame  of  2"  x  6"  Virginia  pine  with  iron  hoops,  lined  with  two 
thickness  of  J"  x  2"  Virginia  pine  flooring  put  on  spirally.  The  spiral 
of  each  layer  running  in  the  opposite  direction.     Building  paper  between 
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the  layers  of  flooring.  For  details  of  construction  see  photograph  No.  6 
and  sketch  No.  6.  Painted  red  on  outside.  Required  4  men  two  weeks 
to  build.  The  only  silo  of  this  construction  found.  The  owner  would 
not  build  another  frame  like  this  one.  Uses  Cuban  Giant  white  silage 
corn  and  requires  5  to  6  acres  to  fill  the  silo.     In  use  4  years. 

7.  Silo  of  Mr.  Herbert  Engler,  New  Windsor,  Carroll  Co.  Economy 
(Frederick)  silo  14'  x  38',  with  2  ft.  space  in  foundation  giving  a  total 
depth  of  40  ft.  =  125  tons.  Foundation  2  feet  below  and  2  feet  above 
ground,  required  11  perches  stone.  Staves  2"  x  5".  Painted  red  on  out- 
side.    See  photograph  and  sketch. 


No.  7.     Silo  of  Herbert  Englar,  New  Windsor,  Carroll  Co. 


8.  Silo  of  Mr.  Wm.  Hesson,  New  Windsor,  Carroll  Co.  "Economy" 
silo.  Combination  stave  and  stone.  Frame  16'  x  30',  cost  $308.  Masonry 
(stone  25  perches)  16'  x  8',  cost  $75.  Total  16'  x  38'  =  160  tons,  cost 
$383.  Uses  white  field  corn.  Feeds  20  head  cattle.  1  year  old.  Chute 
18"  X  24".  Contains  door  and  window.  See  silo  in  couree  of  construc- 
tion, photograph  No.  8.     For  details  of  construction  see  sketch  No.  7. 

9.  Silo  of  Joseph  Engels,  New  Windsor,  Carroll  Co.  Home-made 
combination  stone  and  stave  silo,  16'  x  27'  =105  tons.  Cost  $85. 
Feeds  18  head  stock — requires  5  or  6  acres  to  fill.     Material  required,  22 
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perches  stone— 96  staves  2"  x  6",  20  feet  long,  or  1920  feet,  i"  round 
iron  hoops.  Staves  beveled  on  saw.  Uses  doors  made  of  V  x  12'' 
white  pine  as  it  swells  tight  easily.  Uses  tar  paper  over  doors.  Shed 
roof  hinged.  Requires  15  to  18  men  to  fill  in  one  day.  Silo  in  use  7 
years.    See  photograph  and  sketch  No.  9. 


New  y^iN»9of^, 
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Showing  Some  Details  in  the  Construction  of  Silo  No.  7. 


22 


MARYLAND    AGRICULTURAL   EXPERIMENT  STATION 


No.  8.     Silo  of  VVm.  lleHSon,  New  Windsor,  Carroll  Co. 


No.  0.     Silo  of  Joseph  Engels,  New  Winder,  Carroll  Co. 
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Showing  Details  of  the  Construction  of  Silo  No.  9. 
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10.  Silo  on  farm  No.  1  of  H.  H.  Devilbiss,  New  Windsor,  Carroll 
Co.  Smith  and  Reifsnider  stave  silo,  12'  x  30'  =  70  tons,  cost  $174. 
Foundation  stone,  2  feet  below  and  1  foot  above  ground,  required  12 
perches.     See  sketch  No.  2  for  style  of  foundation. 

11.  Silo  on  farm  No.  2  of  H.  H.  Devilbiss,  New  Windsor,  Carroll 
Co.  Home-made  combination  stone  and  stave,  14'  x  30'  =92  tons,  cost 
$87.  Foundation  stone  (27  perches),  9  feet  below  and  1  foot  above 
ground.  84  staves,  2"  x  6",  20  feet  long,  rough  hemlock  beveled  (total 
1680  ft.)  i''  dowels  used,  placed  3  feet  apart.  Wood  not  painted.  Feeds 
18  head  cattle,  requires  6  to  7  acres  to  fill,  uses  regular  field  corn.  Silo 
in  use  4  years.  This  silo  has  proved  just  as  satisfactory  as  the  one  on 
farm  No.  1.     See  sketch  No.  6  for  foundation  and  photograph  No.  11. 


No.  11.     Silo  of  H.  H.  Devilbiss.  New  Winclsor,  Carroll  Co. 


12.  Silo  on  farm  of  Mr.  C.  CarUsle,  New  Windsor,  Carroll  Co.  Home- 
made combination  silo,  14'  x  30'  =  92  tons,  cost  $90.  In  use  3  years, 
requires  7  acres  to  fill  same  as  silo  11.  Silo  9,  11,  12  which  are  of  prac- 
tically same  construction  have  proven  very  satisfactory  to  their  owners. 

13.  Silo  of  Daniel  Englar,  New  Windsor,  Carroll  Co.  Home-made 
combination  silo,  12'  x  29',  cost  $85.  Foundation  brick  (3500)  6  inches 
above  and  8  feet  6  inches  below  ground.     73  staves  2"  x  6",  20  feet  rough 
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hemlock  (1460  ft.).  Painted  red  annually.  Silo  in  use  4  years.  Feeds 
10  head  cattle.  Silo  keeps  silage  well,  very  ripe  "corn  makes  best  silage. 
Uses  tar  paper  around  doors. 

14.  Silo  of  Mr.  A.  P.  Snader,  New  Windsor,  Carroll  Co.  Home- 
made combination  12'  x  25'.  Foundation  stone  (12  perches)  1  foot 
above  and  4^  feet  below  ground.  73  staves,  2"  x  6",  20  ft.  rough  hem- 
lock, beveled.  Used  dowel  pine.  Requires  7  acres  of  corn  to  fill — keeps 
silage  very  well.     Silo  in  use  6  years  and  is  in  good  state  of  preservation. 

15.  Silo  on  farm  of  Louis  Green,  New  Windsor,  Carroll  Co.  All 
data  same  as  No.  12.  Except  foundation  extends  3  feet  above  ground 
and  the  value  of  this  is  noticeable  in  the  ends  of  the  staves  being  very 
well  preserved. 

16.  Silos  on  farm  of  Mr.  Solomon  Ecker,  New  Windsor,  Carroll  Co. 
2  rectangular,  12'  x  20'  x  29'  silos.  Depth  of  frame  14  feet,  depth  of 
stone  15  feet.  Material  used  60  perches  stone,  50  pieces  2"  x  4"  x  14' 
studding,  4  corner  posts,  6"  x  6"  x  14',  1000  feet  1"  x  12"  and  3000  feet 
V  X  6".  Height  of  foundation  above  ground  3  feet.  Woodwork  white- 
washed. Silo  in  use  22  years,  well  preserved.  Feeds  50  head  cattle. 
See  sketch. 

This  combination  silo  is  on  the  farm  of  the  late  Solomon  Ecker.  It 
is  said  to  have  been  built  in  1885,  constructed  of  stone  and  wood.  Orig- 
inally it  was  12'  X  20'  with  square  corners.  The  silage  spoiled  in  the 
comers  and  the  surface  was  too  large,  so  the  silo  was  divided  into  two, 
as  shown  on  the  plan.  A  frame  was  constructed  giving  round  corners 
with  a  radius  of  two  feet.  This  allowed  a  hiding  place  for  rats  which 
destroyed  these  comers. 

These  combination  silos  preserve  the  silage  better  below  the  wood- 
work. This  is  due  to  the  joint  between  the  stone  work  and  woodwork 
not  being  air  tight. 

The  silage  is  removed  from  one,  then  passed  from  the  other  into 
the  empty  one  and  from  it  to  the  stable. 

-  This  silo  is  in  good  state  of  preservation,  although  it  is  22  years  old. 
Dampness  causes  cement  to  drop  off  and  the  stone  work  has  to  be  patched 
occasionally. 

Eight  feet  of  silage  remained  at  end  of  season,  6  inches  was  re- 
moved and  refilled .  This  silage  was  good  when  used  the  latter  part  of  the 
following  year. 

This  was  the  second  silo  erected  in  this  section,  Elsworth  Ecker,  his 
brother,  erected  the  first  one. 
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17.  Silo  of  Mr.  Elsworth  Ecker,  New  Windsor,  Carroll  Co.  Rec- 
tangular combination,  8'  x  28'x  12',  6  feet  below  and  6  feet  above  ground- 
See  sketch  No.  17. 

This  silo  was  filled  for  18  years,  the  19th  year  did  not  have  enough 
com  to  fill,  so  it  was  cut  and  dried  and  he  has  been  using  it  that  way  ever 
since,  with  good  results. 


dTONR 


V^    — 


No.  16.     Silofl  of  Solomon  Ecker,  New  Windsor 


This  is  said  to  be  the  first  silo  in  this  section  of  the  country.  He 
previously  buried  the  corn  in  pits  in  the  ground  6'  x  12',  5  ft.  deep,  using 
boards  and  dirt  to  cover;  this  kept  well.  This  is  a  dry  well-drained  soil 
and  the  deeper  it  was  buried  the  better  it  kept. 
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Showing  Details  of  the  Construction  of  Silos  No.  16. 
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18.  Silo  on  farm  of  Mr.  N.  Zile,  New  Windsor,  Carroll  Co.  Com- 
bination round  silo,  10'  x  28',  cost  $60.  Foundation  stone  (16  perches), 
1  foot  above  and  8  feet  below  ground.  61  staves  2"  x  6"  rough  chestnut 
(1220  ft.).  Requires  4  acres  sugar  com  (no  ears)  to  fill.  Feeds  8 head 
cattle.     In  use  3  years. 

This  silo  is  constructed  like  the  Smith  and  Reifsnider  silos.  There 
are  two  staves,  4x4  oak.     The  hoops  run  through  these  staves  and 
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Showing  Silo  No.  17. 


tighten  with  a  nut,  the  hoops  are  in  three  sections.  This  silo  is  in  good 
shape,  the  chestnut  is  free  from  knots  and  swells,  making  the  silo  tight. 
See  sketch  No.  18. 

19.  Silos  of  Mr.  Jonas  Wagner,  Medford,  Carroll  Co.  Two  rec- 
tangular combination  silos,  10  'x  1 1'-SO',  built  in  barn.  Frame  construc- 
tion 24  feet,  and  masonry  6  feet  below  ground,  cost  $65.     Requires  5  to 
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CroM  Section  of  Silo  No.  18. 
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Showing  Location  and  Construction  of  Siloe  No.  19. 
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6  acres  to  fill  and  takes  three  men  and  one  boy  three  days.  Keeps  silage 
well.    Silo  in  use  9  years  and  all  parts  seem  as  good  as  new. 

This  was  built  as  one  silo  and  a  partition  put  in  later.  Two  sides 
only  are  tapered  to  cause  silage  to  pack,  the  other  sides  are  perpendicular. 

When  pit  is  sunk  in  ground  it  must  be  water  proof,  if  pit  fills  up 
with  water  it  spoils  silage.  Where  pit  fills  with  water  it  is  necessary  to 
put  in  blind  ditch.  If  this  cannot  be  done,  and  it  is  impossible  to  prevent 
pit  from  filling  with  water,  the  pit  will  have  to  be  filled  to  the  point 
where  water  drains.  A  lining  of  good  Portland  cement  will  make  pit 
water  proof,  providing  the  stone  work  extends  high  enough  to  prevent 
surface  water  from  flowing  in. 

Those  who  have  tried  silos  with  a  water  proof  pit  find  that  a  silo 
without  a  roof  causes  the  pit  to  fill  with  water  from  the  rain  and  snow 
and  the  silage  is  not  as  good  in  the  pit.  Only  two  without  roofs  have 
been  found  so  far  and  their  owners  were  going  to  put  them  on. 

Ninety  per  cent  of  the  stave  silos  are  not  air  tight  at  the  foundation, 
the  shrinking  and  swelling  of  the  staves  break  the  cement,  thus  allowing 
air  to  get  in  and  the  excessive  amount  of  water  to  run  out.  The  silage 
decays  from  the  air  being  admitted,  but  does  not  sour  from  excessive 
water,  as  the  water  escapes.  There  is  no  difference  in  the  silage  taken 
from  the  top  or  bottom,  that  is,  when  there  is  no  pit.  This  kind  of  a  silo 
does  not  need  a  roof,  but  if  the  air  is  excluded  at  the  foundation  as  it 
should  be  a  roof  is  essential,  or  the  silage  will  be  slimy  and  the  bottom 
will  not  be  as  good  as  the  top.     See  sketch  No.  19. 

20.  Silos  of  Mrs.  E.  Martin,  Medford,  Carroll  Co.  2  rectangular 
combination  silos,  10'  x  16'  x  35'  and  10'  x  12'  x  35',  built  in  bam. 
Frame  construction,  28  feet,  and  masonry,  7  feet,  masonry  extends  2 
feet  above  cow  stable  floor.  Silos  are  narrower  at  bottom  than  at  top. 
See  sketch  No.  20.  Silos  in  use  7  years  and  in  good  condition.  Keep  silage 
well,  but  this  form  would  not  be  built  again. 

21.  Silos  of  Mr.  Ephraim  Haines,  New  Windsor,  Carroll  Co.  2 
round  silos,  14'  x  32'.  Feeds  25  head  cattle.  Foundation  2^  feet  below 
ground  and  6  inches  above.  This  makes  the  staves  too  close  to  the 
ground  and  they  are  decaying;  in  use  7  years.     See  photograph  No.  21, 

22.  Silo  of  Mr.  Frank  H.  Willet,  Medford,  Carroll  Co.  Purchased 
stave  silo  in  combination  with  stone,  masonry  12' x  10',  stave  portion 
12'  X  20',  or  total  12'  x  30'.  Doors  2  feet  apart  and  2  feet  square.  Foun- 
dation same  as  sketch  No.  -6. 

23.  Silo  of  Mr.  Ernest  Meyers,  Medford,  Carroll  Co.  Home-made 
combination  wood  and  stone  silo,  14'  x  35',  84  staves  2"  x  6",  rough 
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chestnut  (total  1680  ft.).  Foundation  brick  (11,500)  1  fooc  above  and 
14  feet  below  ground.  Requires  5  acres  and  15  men  2^  days  to  fill. 
Feeds  15  head  cattle.  In  use  4  years.  Tin  roof.  Rabbit  for  doors  is 
beveled  and  door  has  corresponding  bevel.  Paper  is  used  around  the 
interior  of  silo  when  filling. 


Mn^  E.  MnffTiN . 
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Showing  Location  and  Construction  of  Silo  No.  20. 

24.  Silos  of  Mr.  Henry  Castles,  Medfo'rd,  Carroll  Co.  Silo  No.  1, 
stave  and  stone  combination,  14'  x  33'  (staves  28  ft.)  5  years  old.  Silo 
No.  2  stave  14'  x  28',  3  years  old.     See  photograph  No.  24. 
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Mr.  Castle  built  one  silo  and  found  that  he  did  not  have  enough 
silage;  he  then  constructed  a  second  one  and  found  that  he  had  too 
much.  He  fed  the  cows  all  they  could  eat,  covered  with  bran  and  cotton- 
seed meal,  three  times  a  day.  The  cows  decreased  in  their  milk  yield 
and  were  in  a  poor  condition  in  the  spring.  His  cows  consumed  5  or  6 
tons  of  bran  in  one  year,  no  long  feed  having  been  fed. 

The  following  year  he  shucked  his  corn,  getting  100  barrels  of  corn 
and  750  bushels  of  chop,  and  fed  the  fodder.  He  not  only  increased  the 
milk  yield,  but  the  stock  were  reported  to  have  been  in  a  beautiful  con- 
dition 


■       -  ^ ! 


No.  21.     Silo  of  Ephraim  Haines.  Medford.  Carroll  Co. 


The  spoiling  of  the  silage  in  these  silos  was  due  to  a  poorly  con- 
structed foundation. 

25.  Silo  of  Mr.  Joshua  Gist,  Westminster,  Carroll  Co.  Smith  and 
Reifsnider,  stave  silo,  16'  x  30'.  Feeds  30  head  cattle.  For  foundation 
see  sketch  No.  4.     See  photograph  No.  25. 

This  foundation  is  two  feet  above  ground,  therefore  the  staves 
have  not  decayed  at  the  foundation.  This  silo  is  painted  with  white 
lead  and  presents  a  beautiful  appearance.  The  inside  is  kept  perfectly 
clean,  and  it  preserves  the  silage  well. 
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Section  r\r 


Showing  Croes-seetion  of  Silo  No.  23. 
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No.  24.    Silos  of  Henry  Castle.  Medford.  CarroU  Co. 


No.  25.     Silo  of  Joshua  Qist,  Westminster,  Carroll  Co, 
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26.  Silo  of  Mr.  William  Roop,  Westminster,  Carroll  Co.  Com- 
bination stone  and  stave  silo,  14'  x  38',  cost  $175.  Stone  foundation 
(21  perch),  1  foot  above  and  7  feet  below  ground.  Painted  red  on  out- 
side, 5  years  old.     Feeds  18  head  cattle. 

Mr.  W.  Roop  superintends  the  placing  of  the  fodder  when  filling 
and  he  said  this  accounts  for  his  not  having  any  silage  to  spoil.  He  is 
able  to  keep  his  cows  in  as  good  condition  as  when  he  did  not  use  silage, 
and  gets  more  milk  from  the  use  of  silage. 

27.  Stacked  silage  of  B.  F.  Shriver  &  Bro.,  Canners  at  New  Windsor, 
Westminster  and  Union  Mills.     See  photograph  No.  27. 

They  run  the  canning  refuse  through  the  silage  cutter  and  alternate 
layers  of  ground  com  cobs  and  com  husks,  and  put  in  large  stacks  about 
20'  X  40'  X  12'  high.  It  sours  to  a  height  of  24  inches  from  the  ground 
and  spoils  12  inches  around  the  circumference.  The  loss  is  very  great, 
and  the  stock  do  not  eat  the  24  inches  mentioned  with  a  relish.  Mr. 
Shriver  said  they  could  afford  to  allow  this  portion  to  spoil  as  they  had 
an  enormous  quantity  of  the  silage,  but,  if  he  were  growing  silage  under 
the  same  conditions  as  the  ordinary  farmer  he  would  use  silos.  Silage 
use  for  fattening  cattle.     Feeds  200  to  400  head  each  year. 

28.  Silo  of  Mr.  Wm.  H.  Geisman,  Westminster,  Carroll  Co.  Smith 
and  Reifsnider,  stave  silo,  12'  x  24',  capacity  50  to  75  tons.  Requires 
4  to  5  acres  to  fill.     Feeds  14  head  cattle.     Foundation  same  as  No.  2. 

This  silo  and  many  others  are  out  of  round  due  to  the  hoops  not 
being  in  one  piece.  The  short  hoops  which  draw  on  the  extra  thick 
staves  flatten  the  silo  between  these  staves.  Litter  in  barn  yard  has 
decayed  this  silo  at  the  foundation.  He  has  obtained  better  results  in 
feeding  from  the  use  of  silage. 

29.  Stone  silo  of  Mr.  Chas.  A.  Councilman,  Glyndon,  Balto.  Co. 
Round  stone  silo,  20'  x  32',  cost  $500,  12  feet  below  and  20  feet  above 
ground.  Walls  2  feet  thick.  Built  from  lime  stone  quarried  on  the 
farm.  Required  160  perches  of  stone.  Keeps  silage  well.  See  photo- 
graph No.  29. . 

30.  Rectangular  silos  of  Mr.  Chas.  A.  Councilman,  GljTidon,  Bal- 
timore Co.  Two  square  silos  in  barn,  12' x  18' x  25'.  Pit  is  15  feet 
with  10  feet  of  wood  work,  making  a  total"  of  25  feet.  The  silage  is 
hoisted  out  with  a  block  and  tackle  and  removed  from  two  doors  in  the 
frame  part  of  the  silo.  The  frame  work  is  built  of  8"  x  8"  corner  posts 
and  4"  x  4"  ties  lined  on  inside  with  two  thickness  of  lumber  with  tar 
paper  between.  The  silage  does  not  keep  well  in  the  square  corners. 
Uses  corn  and  cowpeas  grown  in  combination  for  filling  the  silos. 
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No.  27.     Stacked  Silaise. 


No.  29.     Stone  Sila 
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31.  Silos  of  Mr.  A.  W.  Fuss,  Worthington  Valley,  Baltimore  Co. 
2  Smith  and  Reifsnider  stave  silos,  16'  x  30'.  Feeds  200  head  beef 
cattle.  In  use  6  years.  Foundation  12  inches  above  ground.  Mr. 
Fuss  excavated  and  fprmed  a  circular  cavity  in  front  of  his  barn  and 
placed  two  30  feet  silos  in  this  excavation.  He  claims  that  the  silage 
settles  perfectly  in  a  straight  stave  silo,  and  that  the  walls  in  a  combina- 
tion silo  prevent  this  and  causes  the  silage  to  spoil.  He  never  has  any 
silage  to  spoil.  The  silage  is  placed  in  the  silo,  saucer  shaped,  and 
stamped.  Eight  inches  of  very  green  com  cut  and  placed  on  top  will 
seal  perfectly.     See  sketch  No.  31. 
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Showing  Location  and  Constraotion  of  Siloa  No.  31. 

32.  Silo  on  farm  of  Mr.  J.  M.  Gardner,  Worthington  Valley.  Stave 
silo,  12'  X  28',  in  use  3  years.  Foimdation  above  ground  12  inches  and 
staves  show  evidence  of  decay.  This  silo  was  without  a  roof.  The 
superintendent  of  this  farm  said  that  the  rain  turned  the  silage  dark 
and  the  removal  of  snow  caused  additional  labor  and  that  he  was  going 
to  put  a  roof  on  before  refilling.     See  photograph  No.  32. 

33.  Silos  of  Mr.  S.  M.  Shoemaker,  Eccleston,  Baltimore  Co.  Two 
Kalamazoo  stave  silos,  14'x32';  two  Kalamazoo  stave  silos,  16'x28' 
and  one  Philadelphia  stave  silo  16'  x  40'. 

These  silos  are  mechanically  constructed,  a  concrete  pavement 
surrounds  the  group,  affording  a  clean  surface  which  allows  the  spilt 
silage  to  be  taken  up;  it  also  furnishes  a  perfect  drain. 

Two  of  the  Kalamazoo  silos  have  a  five  foot  pit,  the  silage  taken 
from  the  pit  is  sourer  than  those  having  no  pits. 

Those  having  no  pits  are  built  Uke  No.  2.  Those  with  pits  are 
built  of  stone  lain  in  cement;  silage  is  thrown  out. 
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No.  32.     Silo  of  J.  M.  Gardner.  Worthington  Valley.  Baltimore  Co. 


No.  33.     SUoe  of  S.  M.  Shoemaker,  Eocleston.  Baltimore  Co. 
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One  of  the  14'  x  32'  Kalamazoo  silos  is  lined  with  brick  laid  the 
four-inch  way,  and  the  brick  is  lined  with  cement.  This  silo  is  a  good 
keeper,  but  will  not  stand  when  staves  decay.  The  gain  in  keeping 
does  not  justify  the  expense. 

34.  Silos  on  the  farm  of  Mr.  Harry  D.  Hanway,  Belair,  Harford  Co. 
No.  1,  stone  silo,  14'  x  30'.  No.  2,  stone  silo  12'  x  30',  walls  2  feet  thick, 
in  use  8  years.  See  photograph  No.  34.  No.  3,  Philadelphia  stave  silo, 
18'  X  30'  with  foundation  like  sketch  No.  2.  This  silo  is  in  the  bam, 
and  keeps  better  than  the  stone  ones.  The  stone  sweats  on  inside  and 
silage  spoils  around  the  edges.     The  stone  silos  are  built  in  front  of  the 


No.  34.     Silos  of  Harry  D.  Hanway.  Belair,  Harford  Co. 


bam,  one  on  each  side  of  entrance;  there  is  a  12-inch  revolving  ventilator 
on  each  one.  These  silos  extend  to  bottom  floor  of  stable  and  have  two 
small  doors  2'  x  2',  and  a  large  door  at  the  bottom  entering  stable. 

35.  Silo  of  Mr.  David  Hanway,  Bel  Air,  Harford  Co.  Square  stone 
silo,  12'  X  12'  x  24',  walls  18"  thick,  estimated  cost  $150.  Mr.  Han- 
way does  not  believe  that  stone  silos  are  the  best  preservers  of  silage, 
and  is  going  to  construct  a  new  silo  of  wood,  16'  x  16'  and  26  feet  high. 
This  silo  is  to  have  a  stone  foundation  but  it  is  not  to  be  a  combination 
silo. 
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36r  Silos  of  Mr.  Henry  Bums,  Bel  Air,  Harford  Co.  2  rectangular 
stone  silos,  21'  x  27'  x  18'  (divided  into  2  silos,  see  sketch  and  photo- 
graph), walls  2  feet  thick.  Silo  is  12  feet  above  and  6  feet  below  ground. 
In  use  7  years. 

This  silo  has  a  stone  partition  making  two  silos  12^'  x  17'  x  18'. 
There  is  one  door  in  each  silo  opening  under  shed  (see  photo).  These 
silos  are  filled  every  year.  Mr.  Burns  is  a  dealer  in  stock,  and  finds  silos 
profitable  to  stock  raisers.  These  silos  preserve  the  silage  with  but 
little  decay.    ' 
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Floor  Plan  of  Silos  No.  38. 


37.  Mr.  William  Grant,  Bel  Air,  Harford  Co.,  uses  a  12'  x  26'  Phila- 
delphia silo,  set  on  a  foundation  that  gives  4i  feet  of  a  pit.  In  use  3 
years,  feeds  18  head  cattle.  Reports  the  silage  not  as  good  from  the 
stone  as  from  the  wood  portion. 

38.  Silo  of  Nathan  Oldfield,  Bel  Air,  Harford  Co.  Philadelphia 
stave  silo,  16'  x  30',  with  8  ft.  pit.  Note  roof  construction  as  shown  in 
photograph  No.  38. 

39.  Silo  of  Mr.  P.  H.  McCormick,  Bel  Air,  Harford  Co.  Square 
stone  silo  constructed  in  end  of  barn,  15'  x  15'  x  27',  walls  2  feet  thick- 
In  use  20  years.    This  silo  has  no  opening  except  at  top.    They  use  a 
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No.  36.     Silo  of  Henry  Bruns,  Belair.  Harford  Co. 


No.  38.     Silo  of  Nathan  Oldaeld,  Belair,  Harford  Co. 
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sugar  barrel  rigged  on  a  hay  rope  similar  to  a  hayfork,  for  removing  the 
silage.  The  silage  is  better  at  the  bottom  than  at  the  top.  There  is  a 
chute  from  the  top  of  the  silo  to  the  stable,  and  silage  is  conveyed  into 
a  car  on  a  track  which  is  used  in  the  stable^  feeding  from  both  sides  of  car. 

The  braces  and  rods  seen  in  the  photograph  are  to  support  the 
masonry  which  is  cracked. 

40.  Silo  of  Mr.  J.  L.  McCormick,  Bel  Air,  Harford  Co.  Photograph 
No.  40  represents  a  square  silo,  10'  below  ground  stone,  6'  above  ground 
frame.  Silo  10'  x  10',  square  corners.  The  frame  work  is  constructed 
of  studding  3''x4'^  lined  on  outside  with   l''xl2"  stock  lumber  and 


Showing  Floor  Plan  of  Silo  and  SUble.     Silo  No.  39. 


stripped.  The  inside  is  lined  with  rough  board,  interlined  with  tar 
paper,  and  horizontally  lined  with  J"  tongue  and  grooved  yellow  pine. 
The  silage  keeps  well,  but  is  best  when  removed  to  one  foot  below  ma- 
sonry. Great  care  must  be  taken  when  filling  to  prevent  silage  from 
spoiling  in  corners. 

41.  Silo  of  Mr.  J.  L.  McCormick,  Bel  Air,  Harford  Co.  Sketch  No. 
41  represents  a  square  silo  8'  x  8'  x  16',  three  feet  of  which  is  above  the 
ground.  This  is  built  of  stone,  the  masonry  is  two  feet  thick.  It  has 
a  gable  roof  and  is  filled  with  ice  when  silage  is  removed.  This  com- 
bination silo  and  ice  house  preserves  the  silage  well,  a  small  amount 
spoiling  in  the  square  corners. 
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Na  39,    Silo  of  P.  H.  McCormiok,  Belalr,  Harford  Ck>. 


No.  40.     Silo  of  J.  L.  McCormick,  Belair.  Harford  Co. 
(Siio  is  the  low  building  near  the  fence.) 
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42,  43,  44  and  45.  Silos  on  Filston  Farm,  Glencoe,  Balto.  Co. 
Photograph  No.  42  represents  on  the  left  rectangular  stone  silo,  20'  x  60'. 
Abandoned  on  account  of  too  much  surface  to  spoil. 

Round  silo  next  to  rectangular  silo  is  16'  x  30',  under  same  roof 
covering  a  14'  x  30'  silo.  These  are  manufactured  silos,  make  not 
known.  They  are  not  true  (round)  due  to  being  blown  down  and  recon- 
structed.    Foundation  construction,  see  Photograph  No.  2. 

Photograph  No.  43  represents  two  octagon-shaped  silos,  18'  x  30',  25 
feet  high,  no  pit.     Saucer  shape  foundation  of  concrete. 

These  silos  are  said  to  preserve  the  silage  well,  but  are  not  as  good  as 
the  round  as  some  spoils  in  the  corners. 


Sketch  of  Silo  No.  41. 


Corner  and  center  posts  are  8"  x  8".  Ties  are  4"  x  8"  half-lapped. 
Two  thicknesses  of  1"  x  6"  rough  vellow  pine  is  used  for  lining  with  tar 
paper  between.  The  joints  are  broken  by  placing  inner  lining  three 
inches  in  advance.  The  doors  are  hinged  vertically  and  open  from  inside. 
These  doors  lap  at  an  angle  of  60°  in  center;  two  doors  to  an  opening. 

Photograph  No.  44  represents  two  Philadelphia  silos,  16'  x  30'. 
Foundation  stone,  see  Photo  No.  2.  These  silos  present  a  fine  appear- 
ance and  are  said  to  be  fine  preservers  of  silage. 

45.  Two  round  silos  stave,  16'  x  26'.  They  are  built  in  the  stable 
of  1"  X  12"  rough  lumber  used  as  vertical  staves,  with  J"  round  iron 
hoops  placed  4  feet  apart.  These  hoops  are  in  two  sections.  The  coup- 
lings for  hoops  were  forged  at  the  smith  shop.  Foundation  concrete, 
see  Photo  No.  2.  Each  silo  has  three  doors  3  feet  long  and  22  inches 
wide.     These  silos  are  good  preservers  of  silage. 
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No.  42.     FilstOD  Farm  Siloa,  Qlencoe,  Baltimore  Co. 


No.  43.     Filston  Farm  Silos.  Glencoe.  Baltimore  Cob 
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No.  44.     Filston  Farm  Silos,  Glencoe,  Baltimore  Co. 
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Couplings  for  Hoops  for  Silo  No.  45  (forged  at  smith  shop). 
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46.  Silo  of  Mr.  U.  H.  Tarbert,  Glencoe,  Baltimore  Co.  Photo- 
graph No.  46  represents  a  round  stone  silo,  wall  two  feet  thick.  16 
feet  in  diameter,  24  feet  visible  in  photograph,  8  feet  to  bottom  of  cow 
stable,  8  feet  below  bottom  of  cow  stable,  total  height  40  feet.  This 
silo  preserves  silage  well.     Built  in  1899.     Feeds  30  head  cattle. 

This  silo  was  built  partly  in  old  barn  which  was  destroyed  by  fire, 
the  silo  and  its  contents  were  well  preserved,  and  new  barn,  which 
appears  in  photograph,  was  constructed  around  the  silo. 

47.  Silo  of  Mr.  L.  M.  Bacon,  Monkton,  Baltimore  Co.  Photograph 
No.  47  represents  a  square  stone  silo,  25'  x  25'  inside,  and  has  round 
corners  constructed  with  a  two-foot  radius.  15  feet  above  ground,  8 
feet  to  bottom  of  cow  stable  and  7  feet  below  bottom  of  cow  stable, 
making  a  total  height  of  30  feet.  Seven  years  old,  cost  about  $800, 
stone  and  farm  labor  not  included.  Requires  20  acres  to  fill.  This  silo 
is  a  good  preserver  of  silage. 

This  is  a  fine  piece  of  masonry.  Walls  are  2  feet  at  top,  tapered  to 
2i  feet  at  bottom.  Door  from  bottom  to  cow  stable.  Silage  would 
have  to  be  hoisted  out  if  it  was  desired  to  have  it  all  preserved,  but  they 
excavate  a  cavity  from  door  at  bottom  to  the  top  of  the  silage  and  then 
remove  the  top,  passing  the  same  down  the  excavation  and  deliver 
through  door  to  cow  stable.  The  silage  on  the  edges  of  the  excavation 
spoils  from  exposure,  but  the  convenience  justifies  the  loss.  This  is 
considered  a  bad  practice  as  a  series  of  doors  would  preserve  the  silage, 
but  too  many  doors  would  weaken  the  masonry. 

48.  Silo  of  Mr.  H.  A.  Mathews,  Monkton,  Baltimore  Co.  Buffalo, 
N.  Y.  stave  silo,  14'  x  30'  on  stone  foundation  with  10'  pit,  giving  a 
total  depth  of  40  feet.  Same  style  of  foundation  as  sketch  No.  6.  Cost 
about  $250.  Wood  staves  too  near  ground  and  are  decaying.  See 
Photograph  No.  48. 

49.  Silo  of  Mr.  W.  H.  Curry,  Monkton,  Baltimore  Co.  This  is  a  rec- 
tangular combination  silo,  22'  x  26';  18'  frame,  9'  stone,  making  a  total 
height  of  27'.  Corners  are  round  with  2  feet  radius.  Built  in  1892. 
The  interior  is  Uned  with  boards,  double  lapped,  with  lathes  nailed  ver- 
tically to  receive  lathes  which  are  nailed  horizontally.  These  lathes 
are  plastered  wnth  cement,  thus  making  a  perfectly  air  tight  silo  which 
preserves  the  silage  well.  Three  thicknesses  of  newspaper  is  lapped 
on  inside  of  doors  when  filling.  This  was  the  only  silo  found  built  in 
this  manner,  except  a  round  silo  built  by  Mr.  G.  E.  Shelly  who  adopted 
Mr.  Curry's  method  of  cementing.  This  is  an  excellent  idea,  but  great 
care  must  be  taken  in  removing  silage,  or  the  cement  will  be  broken. 
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No.  46.     Silo  of  U.  H.  Tarbert,  Glencoe.  Baltimore  Co. 


No.  47.     Silo  of  Louis  M.  Bacon,  Monkton,  Baltimore  Co. 
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No.  48.     Silo  of  H.  A.  Mathews,  Monkton,  Baltimore  Co. 


No.  40.     Silo  of  W.  H.  Curry,  Monktoo,  BalUinore.  Co. 
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The  silage  is  kept  12  inches  in  advance  in  the  center  of  the  silo  when 
filling,  this  prevents  the  silage  from  spoiling  on  the  sides. 

Mr.  W.  H.  Curry  has  the  finest  silage  corn  that  was  found  in  the 
state.  Average  height,  15  feet.  Has  from  three  to  five  ears  on  many 
of  the  stalks.  It  is  planted  with  drill  13  inches  apart  in  rows  3  feet  6 
inches  apart.  This  was  the  only  silage  corn  that  was  foimd  free  from 
weeds  and  grass.     See  photograph  No.  49a. 
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Showing  Cro8S  Section  and  Location  of  Silos  No.  40. 


50.  Silo  of  Mr.  H.  Nelson,  Monkton,  Baltimore  Co.  This  is  a  round 
stone  silo,  13'  above  ground  and  12'  below  ground,  making  a  total  height 
of  25  feet.  Diameter  13'  inside,  18-inch  wall.  This  silo  is  a  perfect 
preserver.  There  is  a  perfect  fitting  concave  door  on  the  level  with 
ground  which  is  the  floor  of  his  cow  stable.     Required  65  perch  of  stone. 

51.  Silo  of  Mr.  Geo.  E.  Shelley,  Monkton,  Baltimore  Co.  Home- 
made combination  stone  and  stave  silo,  14'  x  28'  20  ft.  staves  on  an 
8'  pit.    Requires  5  acres  to  fill. 
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No.  40a.     Silage  Corn  of  W.  H.  Curry,  Monkton,  Baltimore  Co. 


No.  50.     Silo  of  H.  Nelson,  Phoenix.  Baltimore  Co. 
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The  staves  on  outside  are  chestnut,  &*  wide,  nailed  on  vertically 
16'  long,  and  4'  nailed  above.  The  four  feet  pieces  are  nailed  on  so  as 
to  lap  on  the  16'  pieces  allowing  the  water  to  run  off. 


>TA/ 


TirACBP.   JL  FT 


Showing  Method  of  Alaking  Hoops  and  Details  of  the  Construction  of  SiloNo.  51.^^ 

The  interior  is  vertically  lined  with  6"  chestnut,  tar  paper  placed, 
and  again  lined  with  6"  chestnut,  joints  being  broken,  then  the  vertical 
lathes   are   placed,  followed   with  horizontal  and  then  plastered  with 
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cement.  This  is  a  perfect  silo,  the  bottom  is  cemented  in  saucer  shape. 
The  construction  is  similar  to  T.  J.  Haines  No.  6,  except  that  board 
staves  cover  the  outside  and  the  inside  is  plastered.  This  silo  is  not 
affected  by  atmospheric  conditions.  The  cement  is  not  thick  enough 
to  cause  it  to  sweat,  and  it  is  as  perfect  a  preserver  as  the  stone  silo 
there  being  no  decay  from  sweating.  This  manner  of  construction  is 
the  only  perfect  combination  silo  that  was  found.  The  stone  and  frame 
work  remain  flush,  thus  allowingthe  silage  to  settle  evenly  which  is  not 
the  case  in  the  stave  silos,  as  the  silo  has  to  be  placed  in  the  center  of 
the  wall,  if  placed  too  near  the  pit  the  shrinkage  will  allow  the  hoops  to 
pull  the  staves  to  a  smaller  diameter  than  that  of  the  pit  and  thus  cause 
a  leak  at  the  foundation,  this  unevenness  allowing  the  silo  to  fall  or  blow 
over.  Every  other  space  between  hoops  is  a  door,  paper  is  used  be- 
tween door  and  joint.  Stave  silos  with  hoops  ought  not  to  be  used  as  a 
combination  silo. 

The  following  is  a  list  of  the  material  required: 

150  P.  i"  X  3"  X  16'  white  oak  for  hoops. 
50  P.  1"  X  G''  X  16'  chestnut  staves  \  ^^j^^^i^^ 
50  P.  1"  X  6"  X    4'  chestnut  staves  / 
50  P.  1"  X  6"  X  16'  chestnut  staves  \  inside 
50  P.  1"  X  6"  X    4'  chestnut  staves  /  1st  course. 

One  16'  piece  nailed  from  top  and  4'  at  bottom.  Next  stave  16' 
from  bottom  and  4'  on  top. 

900  sq.  ft.  of  tar  paper. 
50  P.  1"  X  6"  X  16'  chestnut  staves  \  Inside 
50  P.  1"  X  6"  X    4'  chestnut  staves  /  2d  course. 

2,600  rough  lathes. 

20  P.  2"  X  4"  X  16'  rafters  for  roof. 

200  ft.  1"  X  6"  sheathing. 

2,000  shingles. 

18  in.  stone  wall. 

24  perch  of  stone  or  concrete. 

Doors  are  concave  built  of  staves  lined  with  paper  placed  on  two 
concave  battens. 

52.  Silo  of  Mr.  Albert  Lintz,  Phoenix,  Baltimore  Co.  American 
Farm  Co.  (Corbett,  Md.),  stave  silo,  14'  x.  24'.  Foundation  same  as  sketch 
No.  2.  Inside  of  silo  was  coated  with  gas  tar  which  proved  to^be  unde- 
sirable, as  the  silage  adheres  to  the  tar.  This  silo  blew  down  twice 
which  necessitated  the  bracing  with  the  two  large  posts  shown  in  the 
photograph  (No.  62). 
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No.  51.     Silo  of  G.  E.  Shelley.  Phoeuix,  Baltimore  Co. 


No.  52.     Silo  of  Albert  Lentz,  Phoenix.  Baltimore  Co. 
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53.  Silo  No.  1  of  Mr.  T.  V.  Richardson,  Phoenix,  Balto.  Co.  Modi- 
fied Wisconsin  style  silo.  Combination  stone  and  frame,  16'x30'. 
Frame  16'  high.     Stone  portion,  14'  deep. 


Jl«-4. 
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Showing  Details  of  the  Construction  of  Silo  No.  53. 


This  silo  is  horizontally  lined  on  inside  and  out  with  ^'*  boards  %" 
thick,  this  lining  on  inside  is  covered  with  tar  paper  and  again  horizon- 
tally Uned  with  Y  x  6"  boards.     Oak  is  the  best  for  this  purpose. 

45  Perch  of  stone  required  (18")- 

48  P.  studding  2"  x  4"  x  16',  Va. 

800  sq.ft.  tar  paper  required. 

2,500  sq.  ft.  \"  X  3"  x  16'  boards. 

See  sketch  and  photograph  No.  53. 
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No.  53.     Silo  of  T.  V.  Richardson,  Phoenix,  Baltimore  Co. 


Noa.  53  and  54.     Siioe  of  T.  V.  Richardaon,  Phcenix.  Baltimore  Co. 
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54.  Silo  No.  2  of  Mr.  T.  V.  Richardson.  Combination  frame  and 
stone  silo,  size  16'  x  30'.  The  frame  of  this  silo  i^  built  after  the  general 
suggestions  of  Mr.  John  Gould  of  Ohio,  as  given  at  the  Farmers  Insti- 
tutes in  Maryland  and  described  in  Hoards  Dairyman,  a  copy  of  which 
is  found  on  page  72  of  this  Bulletin. 


ikSM^ii' 


Showing  the  Details  of  Constniction  of  Silo  No.  54. 


The  only  difference  between  No.  1  and  No.  2  is  that  the  outside 
and  inside  are  lined  vertically  instead  of  horizontally.  The  inside  is 
lined  with  flooring  (tongue  and  grooved),  no  paper. 

45  Perch  of  stone. 

48  P.  Ver.  studding  2"  x  4"  x  16'  Va. 

10  P.  Hor.  studding  2"  x  6"  x  16'  Va.  (segments). 
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To  be  nailed  horizontally  between  studding  two  feet  apart  to 
receive  inside  and  outside  lining. 

800  sq.  ft.  V  X  3"  x  16'  boards  for  outside. 

800  sq.  ft.  I"  X  2i"  X  16'  flooring  (tongue  and  grooved)  for  inside. 

See  sketch  and  photograph  No.  54. 

55.  Economy  silo,  16'  x  35'  in  course  of  construction  on  farm  of  Mr. 
C.  E.  King,  Germantown,  Montgomery  Co. 

56.  Silo  on  farm  of  Charles  R.  Darby,  Bucklodge.  Montgomery  Co. 
Wisconsin  type  of  silo,  18'  x  25',  built  after  plans  given  in  U.  S.  Depart- 
ment of  Agriculture  Farmers  Bulletin  No.  32. 


No.  55.     Silo  of  C.  E.  King.  Burntiville,  Montgomery  Co. 


Built  of  studding  horizontally  hned  on  outside.  Inside  is  lined  to 
one-half  of  height  vertically,  and  the  top  half  is  lined  horizontally. 
This  lining  on  the  outside  is  double  and  has  paper  between.  For  con- 
struction see  sketch  and  photograph  No.  53. 

57.  Silo  of  Mr.  Louis  Pool,  Germantown,  Montgomery  Co.  Stave 
silo,  10'  X  20',  3  years  old.  Mr.  Pool  places  a  series  of  braces  across 
the  diameter  of  his  silo  after  the  ensilage  is  removed  and  thus  braces  the 
silo  which  prevents  it  from  blowing  down;  the  braces  are  removed  be- 
fore filling. 
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58.  Silo  of  Mr.  J.  L.  Nicholson,  Bucklodge,  Montgomery  Co. 
"Economy"  silo,  14' x  28',  one  year  old.  For  foundation  see  sketch 
No.  2.  Tried  one  year  without  a  roof,  and  scaffolding  appearing  in 
photograph  was  for  the  purpose  of  putting  roof  on  and  remains  for  the 
purpose  of  painting. 

59.  Silo  of  Mr.  M.  E.  Wade,  Bucklodge,  Montgomery  Co.  Phila- 
delphia stave  silo,  16'  x  30'.  Foundation  same  as  sketch  No.  2.  Silo 
two  years  old  and  has  given  good  satisfaction. 


No.  58.     Silo  of  J.  L.  Nicholson,  Bucklodge,  Montgomery  Co. 


60.  Silos  of  Mr.  David  Reinhardt,  Boyds,  Montgomery  Co.  Two 
stave  silos  16'  x  30'.  For  foundation  construction  see  sketch  No.  2. 
175  head  of  cattle  on  place;  barn  holds  90  head, 

There  is  a  cement  mixing  trough,  3'  x  6^'  x  16'  in  front  of  silos  in 
the  barn,  one-half  silage  and  one-half  corn  fodder  are  mixed  with  steam 
and  fed  warm. 

There  is  a  steam  plant  and  engine  used  to  run  the  separators.  This 
plant  is  conveniently  arranged  and  run  in  a  business-Uke  manner.  See 
photograph  No.  60. 

61.  Silo  of  Mr.  Eugene  Macafee,  Boyds,  Montgomery  Co.  Phila- 
delphia stave  silo,  14'  x  30'.     Foundation  same  as  sketch  No.  2.     Shows 
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No.  60.    Silos  of  David  Reinhardt»  Boyds,  Montgomery  Co. 


No.  61.     Silo  of  Eugene  Macafee,  Boyds,  Montgomery  Co. 
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blower  in  place  for  filling.  This  is  a  well-placed  silo  and  when  on  a  foun- 
dation two  to  three  feet  above  ground  gives  better  success  than  the  com- 
bination silo. 

62.  Silo  of  Mr.  John  F.  Hargett,  Germantown,  Montgomery  Co. 
Home-made  stave  silo,  16'  x  30'.  Foundation  same  as  sketch  No.  2  or 
No.  3.  8  perches  of  stone  required  for  No.  2.  150  pieces  2"  x  4^^  x  30' 
chestnut,  native  sawed,  lumber  used  in  the  rough.  The  staves  are 
not  tongue  and  grooved.     Ten  J"  round  iron  hoops  are  used. 
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Door  used  on  J.  F.  Hargett's  Silo  No.  62. 

There  are  a  number  of  this  style  home-made  silos  in  the  vicintiy  of 
New  Windsor  which  are  giving  perfect  satisfaction.  See  sketch  and 
photograph  No.  62. 

63.  Photograph  shows  silo  16'  x  30'  of  Mr.  G.  T.  Shafer,  German- 
town,  with  gable  roof  which  affords  ventilation.  Note  wire  guy  lines 
to  prevent  silo  from  blowing  down. 
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No.  62.     Silo  of  John  F.  Hargett,  Germantown.  Montgomery  Co. 


No.  63.     Silo  of  F.  G.  Shafer,  Germantown.  Montgomery  Co. 
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64.  Silo  on  Westward  farm  of  J.  B.  Diamond  &  Sons,  Gaithers- 
barg,  Montgomery  Co.  Harder,  Cobelskill,  N.  Y.,  stave  silo,  22'  x  40'. 
Cost  about  $500.  Required  3  men  four  days  to  erect.  Photograph 
shows  scaffolding  remaining  for  use  of  painters.  Foundation  3'  below 
and  1'  above  ground.  The  barn  shown  in  the  photograph  is  34'  x  168' 
and  houses  125  cows. 

65.  Silo  on  East  farm  of  J.  B.  Diamond  &  Sons,  Gaithersburg. 
Harder  stave  silo,  18'  x  36'.  Foundation  12"  above  ground,  stone. 
The  scaflfold  is  still  in  place,  which  was  used  to  reconstruct  the  silo,  it 
having  been  blown  down. 


No.  64.     Silo  of  J.  B.  Diamond  &  Sons.  Gaithersburg,  Montgomery  Co. 


The  frame  work  of  an  abandoned  rectangular  silo  stands  to  the 
right  of  the  photograph  at  the  end  of  the  barn.  To  the  left  is  a  rectan- 
gular silo  still  in  use,  the  blower  is  in  place  for  filling.  This  silo  is  15'  x 
25'  X  25'  and  had  square  corners,  but  was  improved  by  reconstructing 
into  an  octagon  shape  which  keeps  silage  fairly  well.  This  has  a  stone 
foundation  and  the  silo  is  all  above  ground. 

66.  Silo  of  Mr.  Robert  H.  Miller,  Spencerville,  Montgomery  Co. 
Home  made,  14'  x  32'.  Built  after  a  modification  of  the  Wisconsin 
style  from  lumber  sawed  on  the  place.     Silo  4  years  old.     Foundation 
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No.  65.     Siloe  of  J.  B.  Diamond  &  Sons,  Gaitberaburg,  Montgomery  Co. 


No.  66.     Silo  of  Robert  U.  Miller,  Spenoerville,  Montgomery  Co. 
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same  as  No.  1.  Mr.  Miller  does  not  believe  in  cemented  bottoms  as  he 
thinks  they  prevent  the  acid  from  escaping  through  the  ground.  This 
silo  has  a  shingled  roof,  i"  x  6^  boards  are  placed  horizontally  on  oat- 
side  of  vertically  placed  studding,  with  two  courses  of  i"  x  6"  boards 
nailed  horizontally,  with  tar  paper  between,  on  inside.    Three-ply  tar 


Croas-section,  Showing  ConBt ruction  of  Silo  No.  66. 


paper  was  used,  but  two  ply  is  considered  ample.  4  doors  2'  6'^  x  y 
feet  high.  The  horizontal  covering  on  the  outside  continues  around 
between  the  four  doors,  thus  forming  hoops  which  retain  a  symmetrical 
form  and  adds  strength  to  the  silo.  Eight  penny  cut  nails  were  used  in 
construction.  Silo  is  painted  red.  Silage  is  stamped  around  the  edges 
when  filling  and  a  saucer  shape  is  maintained  until  filled.     Bottom 
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board  on  outside  is  left  off  to  allow  air  to  circulate,  and  afford  a  place 
to  remove  the  silage  which  has  blown  between  studding.  Note  the  in- 
creased width  of  studs  at  each  side  of  doors  which  forms  the  chute  for 
throwing  the  silage  from  the  silo  to  the  stable.  See  sketch  and  photo- 
graph No.  66. 

Material  used  in  constructing  silo: 

12  Perch  stone. 
Studding  required: 

68  P.  2^^  X  4^^  X  16'  Virginia  pine. 

4P.2''x  6^^x16'       " 

4  P.  2"  X  8"  X  16' 

4P.  2"xlO''xl6'       " 

4  P.  3"  X  12"  X  16'       «  « 

1  P.  1"  X  12"  X  16'  for  splicing  studding. 
1  P.  1"  X  10"  X  16'    " 

1  P.  r  X   8"  X  16'   "         «  "  Cut   splices    4  feet 

1  P.  r  X    6"  X 16'    "         "  "  long   and   nail   one 

9P.  rx   4"xl6'    "         "  "  piece  on  each  side. 

600  P.  i"  X    6"  X  16'  green  oak. 
1500  sq.  ft.  3-ply  tar  paper. 

67.  Silo  of  Dr.  Augustus  Stabler,  Brighton,  Montgomery  Co.  Home- 
made, same  style  as  No.  66.  Size  16'  x  35'.  Four  doors  2'  x  2'.  Ladder 
straddles  door.  Silo  7  years  old.  See  notes  on  No.  66.  See  photo- 
graph No.  67  which  shows  method  of  construction  at  the  top  where  out- 
side sheathing  has  not  been  put  on. 

68.  Silos  of  Mr.  P.  T.  Stabler,  Sandy  Spring,  Montgomery  Co.  No.  1 , 
stave  silo,  16'  x  32'.  Three  years  old.  Hoops  are  made  of  three 
pieces  of  oak  i"  x  4"  at  top,  i"  x  6"  at  bottom.  Constructed  accord- 
ing to  design  No.  51,  G.  E.  Shelly.  These  hoops  are  put  in  A  pile  on  the 
foundation  and  scantlings  are  put  on  the  outside  the  desired  height  of 
the  silo.  The  hoops  are  hoisted  one  at  a  time  and  nailed  to  the  scant- 
lings, which  are  2"  x  4"  placed  2  feet  apart.  When  these  hoops  are 
placed  2  feet  apart,  nail  the  J'' Georgia  flooring  vertically  to  the  hoops 
on  the  inside.  After  the  inside  has  been  well  nailed  the  scantlings  can  be 
removed,  and  the  outside  vertically  covered  with  1"  x  6"  chestnut,  or 
other  material  which  will  prevent  the  weather  from  decaying  the  stud- 
ding and  lining.     Use  two  boards  16  feet  long,  vertically;  next  place 
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an  8  foot,  16  foot,  and  8  foot,  then  use  two  16  feet  boards,  and  so  on  until 
the  inside  is  finished,  then  proceed  to  do  the  same  on  outside.  There 
are  6  doors  2  feet  square.  Cost  including  work  and  material,  $120. 
See  photograph  No.  68.  No.  2,  rectangular  silo,  12'  x  12'  x  38'.  Frame 
part  28  feet  high  and  stone  portion  10  feet  deep.  This  is  an  older  silo 
than  No.  1.  This  silo  is  built  like  that  shown  in  Fig.  No.  2,  sketch  No. 
20,  Uned  on  inside  with  J"  yellow  pine  flooring.  There  is  no  vertical 
covering  on  outside  of  horizontal  frame,  it  being  exposed  to  the  weather. 
The  frame  work,  or  square  hoops,  are  made  of  2"  x  10",  the  Uning  being 
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nailed  to  the  2-inch  side.  The  corners  of  this  silo  are  round,  a  2 
feet  radius  being  used.  The  10'  of  masonry  was  placed  under  this  silo 
after  it  was  built  to  increase  its  capacity. 

This  silo  was  first  lined  on  inside  vertically  with  1"  x  6"  rough 
boards.  Tar  paper  was  then  appUed,  and  1"  x  6"  rough  boards  nailed 
vertically,  3  inches  in  advance,  making  3-inch  laps.  On  this  was 
nailed  the  J"  yellow  pine  flooring,  previously  mentioned,  thus  making 
three  layers  of  boards  with  one  layer  of  tar  paper  between.  This  style 
silo  keeps  silage  well,  silage  having  remained  in  this  silo  two  years  and 
was  in  good  condition  when  fed.     See  photograph  No.  68a. 
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No.  68.     Silo  of  P.  T.  Stabler,  Ashton.  Montgomery  Co. 


No.  68a.     Silo  of  P.  T.  SUbler,  Aflhton.  Montgomery  Co. 
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6^.  Silo  on  farm  of  Mr.  Wm.  L.  Amoss,  Benson,  Harford  Co.  Home- 
made, wood  hoop  or  Gould  type,  with  vertical  lining  of  tongue  and 
grooved  flooring.  Size  15'  x  30'.  Foundation,  cement,  for  construction 
see  No.  3.     Mr.  Amoss  describes  the  construction  as  follows: 

The  extra  heavy  Georgia  pine  flooring  is  nailed  to  18  hoops  made  as 
previously  mentioned  in  design  No.  51,  or  they  can  be  made  on  a  form 
of  two  pieces  of  4"  x  4"  x  14'8"  oak,  half  lapped  in  center,  this  cross  is 
placed  on  a  level  piece  of  ground  and  boards  1"  x  6"  placed  edge  up  are 
used  as  intermediates,  the  ends  of  which  touch  the  desired  diameter. 


No.  69.     Showing  Hoops  and  Method  of  Framing  and  Ck>n8tructing  Silo  69a. 


Stakes  are  driven  on  the  sides  of  the  boards  to  keep  them  in  place,  about 
3  boards  between  each  quarter,  thus  making  a  wheel  without  a  fellow. 
The  green  white  oak  strips  are  bent  around  this  form  until  four  layers 
have  been  nailed  together,  thus  making  a  hoop  2"  x  3"  x  15'  outside 
diameter.  For  construction  see  No.  68.  At  the  base  these  hoops  are 
spaced  I'O";  in  the  middle  1'3";  at  the  top  3'0".  The  scaffolding 
which  is  used  to  raise  the  hoops  in  place  must  be  well  secured  and  braced. 
The  opening  for  the  doors  is  8  feet  from  the  top  and  4  feet  from  the 
bottom. 
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Be  sure  and  break  the  joints  on  the  hoops  and  only  one  joint  at  a 
place. 

The  doors  and  frame  work  were  furnished  by  the  Economy  Co., 
Frederick,  Maryland. 

All  the  work  was  done  by  farm  labor  directed  by  the  farm  manager. 
The  silo  was  constructed  in  the  summer  and  winter,  working  at  con- 
venient times.  Photograph  No.  69  was  taken  in  the  summer  and  photo- 
graph No.  69a  was  taken  in  the  winter.  No  roof  has  been  placed  upon 
it  and  none  is  thought  necessary. 


No.  09a.     Silo  on  farm  of  Wm.  L.  Amoss,  Benson,  Md. 


This  silo  was  filled  last  season  and  kept  silage  satisfactorily.  No 
cracks  appear  in  it  through  the  summer  months  and  it  is  as  rigid  as  when 
built.  Should  another  silo  be  built  it  would  be  a  duplicate  of  the  first  as 
it  has  cost  much  less  than  the  commercial  silos,  has  not  required  any 
attention  on  account  of  shrinkage  or  expansion  of  iron  hoops.  See 
photographs  No.  69  and  69a. 

70.  Silos  at  the  Experiment  Station.  There  are  at  the  Experiment 
Station  at  present  3  silos.  One  built  of  Georgia  pine  (not  tongue  and 
grooved)  lumber  purchased  in  the  local  lumber  yard,  and  two  Kalama- 
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ZOO  Redwood  silos,  tongue  and  grooved.  All  of  these  silos  are  12'  x  30' 
and  have  iron  hoops.  It  is  contemplated  building  a  reinforced  cement 
silo. 

Ten  other  farms  were  visited  and  notes  were  taken  on  the  silos  on 
them:  but  as  they  showed  nothing  different  from  those  already 
described  they  have  not  been  included. 

A  NEW  ROUND  SILO  AS  DESCRIBED  BY  JOHN  GOULD  IN  HOARDS  DAIRYMAN. 

This  plan  does  away  with  thick  staves  and  combines  in  their  place 
the  single  inch  flooring  of  Georgia  pine  that  has  come  to  be  recognized 
as  the  best  lumber  with  which  to  line  up  a  silo,  because  of  its  non-shrink- 
able  character. 

The  foundation  of  this  new  silo  is  in  its  wooden  hoops,  made  out  of 
hall-inch  by  six-inch-wide  elm  lumber  sprung  around  a  form,  and  built 
up  with  well  lapped  joints,  using  a  trifle  longer  nail  each  time  around, 
until  this  hoop  has  a  thickness,  for  the  three  bottom  hoops,  of  five  layers. 
This  calls  for  60  ft.  of  lumber  for  each  hoop,  as  the  remaining  five  top 
hoops  only  need  to  have  four  "Ufts"  each,  less  than  476  feet  of  lumber 
will  be  needed,  and  20  lbs.  of  6  and  8d.  nails.  The  hoops  are  easily  and 
quickly  made,  and  a  builder  estimates  that  their  cost  should  not  ex- 
ceed $1.25  each,  which  would  be  somewhat  less  than  the  $3600  esti- 
mated for  iron  hoops  and  lugs.  A  three  cornered  frame  is  erected  at 
the  exact  outside  diameter  of  the  silo,  and  the  hoops  placed  into  position 
and  fastened. 

The  lining  of  the  silo  is  then  put  on,  and  should  be  of  one  inch  by 
three  inch  wide,  matched  Georgia  pine  flooring,  and  put  on  and  nailed 
to  the  hoops  the  same  as  flooring.  When  the  lining  is  on  within  twenty 
inches  of  the  starting,  stop  and  cut  in  2  x  4  studding  up  and  down  be- 
tween the  hoops  on  each  side  of  the  door,  for  door  stays  and  jambs,  and 
take  the  remaining  flooring  and  make  the  doors;  cutting  them  into 
'joints"  on  the  outside  of  the  hoop. 

Then  well  paint  the  silo  and  hoops  on  the  outside,  and  if  the  silo 
is  to  be  on  the  outside  of  the  barn,  it  can  be  cheaply  covered  by  stripping 
up  and  down  on  the  outside  with  tarred  paper,  and  covering  with  cheap 
up  and  down  siding,  which  in  reality  gives  two  air  spaces,  and  will  be  a 
reasonable  protection  against  the  frost. 

This  silo  is  one  of  great  rigidity.  Its  Uning  does  not  shrink  out  nf 
place  any  more  than  in  a  square  walled  silo,  and  its  hoops  are  exactly  so 
long  and  so  short  every  day  in  the  year.     The  material  required  would 
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be  about  400  feet  of  elm,  or  springy  ash  lumber;  1300  feet  Georgia  pine 
flooring,  a  keg  of  8d  nails.  A  builder  estimates  $20.00  worth  of  labor 
for  constructing. 

The  roof  and  foundation  is  the  same  as  any  ready  made  silo,  and 
as  the  man  may  select,  and  the  outside  covering  would  be  governed 
by  the  owner's  wishes;  or  it  might  go  without  siding,  the  same  as  any 
tub  silo.  If  protected  from  the  weather,  the  "life"  of  wooden  hoops 
would  be  for  years,  and  if  at  any  time  the  inside  lining  of  the  silo  became 
"dozy,"  it  could  be  stripped  up  with  tarred  paper,  and  a  thin  flooring 
put  on  over,  which  would  make  it  a  serviceable  silo  again  for  several 
years  at  small  cost. 

CONCRETE  SILOS. 

When  all  things  are  considered  the  reinforced  concrete  silo  is  prob- 
ably the  best  and  most  economical  one  that  can  be  built,  They  have 
not  been  adopted  in  this  state  but  are  much  in  favor  in  many  sections 
in  the  Western  States  as  is  evidenced  by  articles  and  advertisements 
in  papers.  Concrete  silos  should  be  round  and  of  the  same  general  di- 
mensions as  has  been  found  best  in  the  construction  of  wood  silos.  They 
may  be  built  of  hollow  curved  blocks  made  especially  for  this  purpose, 
or  solid  reinforced  walls  may  be  used.  The  latter  method  of  construc- 
tion would  probably  be  the  cheaper  and  more  durable  and  satisfactory. 

Figures  70  and  71  give  drawings  showing  the  construction  of  con- 
crete silos  and  method  of  making  forms. 

REINFORCED   CONCRETE   SILO. 

The  first  step  in  the  construction  of  this  kind  of  a  silo  is  the  founda- 
tion or  footings.  This  part  should  be  made  about  the  same  as  for  wood 
silos,  except  that  it  might  be  well  to  have  it  a  little  deeper  and  stronger 
80  as  to  carry  a  greater  weight. 

THE   FORM. 

In  making  a  soUd  reinforced  concrete  wall  it  is  necessary  to  have  a 
form.  The  form  may  be  constructed  in  various  ways,  but  the  best 
forms  are  those  built  in  sections  and  bolted  together  as  they  are  more 
convenient  to  move.  A  properly  built  form  should  give  a  smooth  sur- 
face. The  ribs,  or  templet,  of  the  form  can  be  made  on  the  same  gen- 
eral plan  as  those  for  a  well  curbing,  and  they  may  be  cut  into  sections 
afterward,  or  built  in  sections  as  most  convenient.     It  would  require 
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two  set  of  ribs,  or  templets,  for  the  forms.  One  set  should  be  concave 
and  have  the  inside  of  the  rib  of  a  circumference  equal  to  the  outside 
of  the  silo.  The  other  set  should  be  convex,  have  the  outside  of  the  rib 
of  a  circumference  equal  to  the  inside  of  the  silo.  The  ribs  can  be  made 
of  any  kind  of  material  but  they  should  be  at  least  two  inches  thick  so  as 
to  be  strong  and  give  a  ridged  form.  Flooring,  two  inches  wide  is  good 
material  to  nail  to  these  ribs  to  complete  the  form. 

Fig.  70  shows  drawings  of  a  concrete  silo  and  the  method  of  con- 
structing a  convex  and  concave  templet  one-twelfth  the  diameter  of  the 
silo. 

The  form  should  be  only  3  feet  in  height.  The  form  should  be 
moved  up  two  feet  each  day  as  that  will  give  as  great  a  depth  of  con- 
crete as  should  be  filled  at  one  time  and  this  will  allow  twelve  inches  of 
the  form  to  rest  against  the  concrete  previously  placed.  The  forms  for 
Nos.  2  and  3,  Fig.  71,  should  be  built  same  as  in  Fig.  70  making  allowance 
for  the  changes  in  design.  For  No.  2  the  sections  should  meet  in. the 
center  of  the  chute  on  the  outside  so  that  it  can  be  readily  removed.  In 
No.  3,  Fig.  71,  a  frame  should  be  provided  for  making  the  cavity  for  the 
doors. 

The  forms  should  always  be  carefully  and  firmly  set  so  as  to  make 
the  silo  plumb  and  true,  and  it  is  especially  desirable  to  have  a  smooth 
surface  on  the  inside.  The  ribs  of  the  forms  may  be  made  wide  enough 
to  serve  as  scaffolding  for  the  workmen. 

These  forms  will  last  for  a  number  of  silos,  so  it  would  be  well  for 
the  farmers  of  a  neigliiborhood  to  cooperate  in  making  them  so  that  all 
could  avail  of  their  use  and  thus  reduce  the  expense. 

REINFORCING. 

There  are  many  different  kinds  of  steel  on  the  market  for  use  in  re- 
inforcing concrete.  Old  iron  can  be  utilized  for  this  work.  Extra  heavy 
woven  wire  fencing  has  proven  very  economical  and  satisfactory  to 
those  who  have  constructed  a  number  of  concrete  silos.  The  two  ends 
of  the  wires  should  be  securely  fastened  together  so  as  to  give  a  complete 
frame  work.  In  No.  2,  Fig.  71,  f  in.  square  twisted  reinforcing  iron 
placed  24  inches  apart  is  designated.  These  irons  also  form  the  ladder. 
The  vertical  reinforcing  is  of  f'  twisted  square  iron  cut  in  4  ft.  lengths 
and  placed  12  inches  apart. 
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THICKNESS   OF   WALLS. 


The  walls  of  the  silo  should  be  from  4  to  8  inches  thick,  depending 
upon  the  size  of  the  structure.  An  experienced  builder  of  concrete  silos 
in  Minnesota  recommends  a  4-inch  wall  for  a  silo  16  feet  in  diameter 
and  24  feet  high,  and  in  practice  has  found  that  thickness  sufficient. 

MATERIAL. 

In  constructing  a  concrete  silo  nothing  but  first-class  Portland 
cement,  sand  and  gravel,  or  crushed  stone,  should  be  used. 

The  Portland  cement  should  be  No.  1  and  fresh. 

Sand  must  be  clean,  sharp,  and  free  from  loam  and  foreign  matter. 

Crushed  stone  or  gravel  must  be  clean,  hard  material  and  not  larger 
than  will  pass  through  a  2-inch  mesh,  and  should  contain  nothing  smaller 
than  i-inch. 

The  concrete  should  be  mixed  in  the  following  proportion: 
One  part  Portland  cement. 
Two  parts  sand. 
Four  parts  gravel  or  stone. 

Mix  sand  and  cement  dry,  turning  it  four  or  five  times  to  insure  a 
thorough  mixture.  Then  add  enough  water  to  make  a  thin  mortar, 
the  consistency  of  brick  mortar  or  plaster.  Then  add  the  gravel  or 
stone,  mix  four  or  five  times,  then  dump  into  the  forms  at  once  and  thor- 
oughly work  and  tamp  with  rod  or  pole  so  that  the  concrete  sets  firmly 
around  the  reinforcing  and  against  the  forms.  Concrete  should  be  used 
within  thirty  minutes  of  the  time  it  is  mixed. 

DOORS   AND   CHUTE. 

Doors  and  chute  in  the  silo  may  be  made  after  any  of  the  plans 
suggested  by  the  drawings  in  Figs.  70  and  71.  In  Fig.  70  the  chute  is 
made  by  using  twelve-inch  terra  cotta  pipe  tiles.  The  center  inlet  being 
cemented  in  the  silo  when  constructed.  One  of  the  concave  forms  will 
have  to  be  recessed  enough  to  allow  the  tee  to  be  placed  in  position.  A 
form  of  wood  will  be  needed  to  suit  the  diameter  of  the  tee  and  long 
enough  to  reach  the  inside  form  of  the  silo.  This  form  will  be  placed 
in  position  in  the  socket  end  of  the  tee  before  the  inside  form  is  placed. 
This  will  form  a  delivery  cavity  to  the  opening  of  the  tee.  Fig.  71  shows 
a  concrete  chute  with  a  continuous  door  to  be  closed  by  white  pine  sec- 
tional doors,  and  also  a  silo  with  doors  3  feet  apart. 
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LADDERS. 

In  Fig.  71  the  reinforcing  iron  forms  the  ladder  to  the  silo  with  the 
continuous  door,  and  iron  staples  should  be  inserted  in  the  concrete  to 
form  the  ladder  in  the  silo  with  the  intermittent  doors.  The  silo  with 
the  terra  cotta  chute  shown  in  Fig.  70  should  be  supplied  with  an  iron 
ladder  on  the  outside  to  the  door  in  the  roof  and  sockets  should  be  placed 
in  the  inside  wall  for  screwing  in  a  hand  hold  ladder.  These  could  be 
placed  in  position  as  the  silage  is  removed,  and  taken  out  as  the  silo  is 
filled. 

The  estimates  in  the  papers  place  the  cost  of  a  reinforced  concrete 
silo,  16  feet  in  diameter  and  24  feet  high,  at  $150.00  to  $200.00. 

This  kind  of  silo  will  not  rot  and  should  be  stronger  at  the  end  of 
five  or  six  years  than  when  built. 

A  very  good  concrete  silo  is  described  on  page  78  in  the  book  issued 
by  the  Atlas  Portland  Cement  Company,  30  Broad  St.,  New  York,  N.  Y. 
entitled  "Concrete  Construction  about  the  Home  and  on  the  Farm.'* 
This  book  is  also  valuable  for  the  general  information  given  on  the  use 
of  cement.  Farmers  Bulletin  No.  235,  pubUshed  by  the  U.  S.  Depart- 
ment of  Agriculture  also  gives  valuable  general  information  on  the  use 
of  cement. 
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NURSERIES  AND  NURSERY  INSPECTION 

By  T.  B.  Symons,  J.  B.  S.  Norton  and  C.  P.  Close. 

INTRODUCTION. 

The  United  States  Census  for  1900  states  that  there  are  4609  acres 
devoted  to  the  nursery  and  plant  growing  business  in  Maryland  with 
about  one  and  a  half  millions  of  dollars  capital  invested  in  the  busi- 
ness.   The  annual  sales  of  these  nurseries  amounts  to  about  $480,000. 

The  ability  to  control  San  Jos6  scale  and  other  insects  and  also  most 
plant  diseases  by  spraying  has  restored  confidence  as  to  the  future  pro- 
fitableness of  commercial  orcharding;  the  increased  interest  in  beauti- 
fying and  developing  the  suburban  homes  during  the  past  years  as  a 
result  of  the  very  general  prosperity  of  the  country  and  the  extension  of 
electric  railroads  into  the  rural  districts;  the  improvement  and  extension 
of  the  public  parks  aroimd  the  towns  and  cities;  and  the  establishnient 
of  school  gardens  and  encouragement  of  home  gardening  among  the 
children;  all  have  contributed  together  with  improved  shipping  facili- 
ties to  make  a  largely  increased  demand  for  all  classes  of  nursery  plants, 
both  the  commercially  useful  and  the  ornamental. 

Maryland  nurserymen  have  met  this  increased  demand,  and  as  a 
result  this  industry  has  grown  rapidly  in  area  and  some  in  numbers 
during  the  past  eight  years  and  at  present  has  bright  prospects  for  still 
further  development  in  the  future.  Today  Maryland  has  some  nur- 
series which  rank  amongst  the  largest  in  the  United  States. 

The  system  of  nursery  and  orchard  inspection  inaugurated  in  Mary- 
land in  1898  has  done  much  toward  developing  the  nursery  business 
and  inspiring  confidence  in  their  patrons.  With  an  idea  of  still  further- 
ing this  mutual  relationship  and  interest  this  Bulletin  has  been  prepared 
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SO  as  to  place  in  the  hands  of  all.  interested  parties  detailed  information  as 
to  general  methods  of  growing  nursery  stock  and  controlling  insects 
and  plant  diseases,  and  the  methods  of  inspection  and  certification 
which  are  followed  not  only  in  Maryland  but  in  other  states,  together 
with  a  summary  of  the  laws  which  govern  inter-state  shipments. 

GENERAL  HORTICULTURAL  POSSIBILITIES. 

There  is  such  a  wide  range  of  soil,  slopes,  elevations,  influence  by 
proximity  to  large  bodies  of  water,  shipping  facilities  by  rail  and  water, 
and  general  conditions,  that  the  horticultural  possibilities  of  this  state 
are  surpassed  by  very  few  of  the  states  in  the  Union.  The  Eastern 
Shore  and  Southern  Maryland  are  especially  adapted  to  the  growing 
of  summer  apples,  peaches,  pears,  plums,  small  fruits  and  nuts.  The 
north  central  portion  produces  these  crops  abundantly  also,  and  is 
especially  adapted  to  the  production  of  winter  apples.  The  western 
counties,  being  more  or  less  mountainous  and  rugged,  with  cool  bracing 
summer  weather  and  extremely  low  winter  temperature,  are  especially 
suited  to  the  growing  of  the  hardiest  winter  apples  and  pears. 

It  would  be  difiicult  to  find  well  drained  soil  in  Maryland  that  could 
not  be  made  profitable  in  producing  some  kind  of  fruit. 

SELECTION   AND   CARE   OF   A   NURSERY. 

In  selecting  a  location  for  the  nursery  there  are  several  vital  points 
to  be  considered,  such  as  convenient  shipping  facilities,  supply  of  labor, 
moderate  winter  climate,  freedom  from  disease  and  insect  pests,  ease  of 
securing  packing  material,  price  of  land  per  acre  and  the  kind  of  soil. 
Thd  more  favorable  the  location  with  respect  to  these  points  the  more 
profitable  and  satisfactory  will  be  the  results. 

During  recent  years  the  Uncertainty  and  unreliability  of  laborers 
have  been  the  greatest  annoyance  in  many  parts  of  the  state.  The 
problem,  however,  is  more  or  less  local  and  must  be  solved  locally.  A 
mild  winter  cUmate  is  desirable  for  doing  a  great  deal  of  work  in  prepara- 
tion for  spring  shipments  before  the  rush  of  spring  work  is  on.  If  nur- 
sery stock  is  to  be  shipped  to  the  South  it  may  be  got  off  and  out  of 
the  way  early,  while  stock  for  northern  shipment  can  usually  be  held 
dormant  until  it  may  be  started  north. 

Packing  material  is  a  considerable  item  in  nursery  operations,  and 
a  great  saving  is  made  by  locating  where  moss,  old  straw,  strawy  horse 
manure,  marsh  hay  or  fine  excelsior  and  cheap  lumber,  may  be  readily 
obtained. 
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SOIL   AND   CULTURE  METHODS. 

The  ideal  soil  for  nursery  work  is  rich,  sandy  loam  with  clay  subsoil. 
This  can  be  worked  early  in  spring  or  after  a  rain  without  danger  of  pud- 
dling and  baking.  It  makes  a  most  favorable  home  for  the  roots  and 
responds  quickly  to  the  use  of  fertilizer. 

If  a  rather  thin  sand  must  be  used,  it  may  be  built  up  by  the  liberal 
use  of  stable  manure,  crimson  clover,  cowpeas  and  commercial  fertilizers. 
It  must  be  remembered  that  a  crop  of  nursery  stock  is  especially  ex- 
hausting to  the  soil  and  at  least  as  much  fertility  should  be  added  as  the 
crop  of  trees  removes. 

Heavy  soils  like  clay  loams  may  be  successfully  used,  but  a  great 
deal  more  care  is  necessary  to  successfully  handle  them.  If  plowed 
when  too  wet  they  become  puddled  and  baked,  and  if  plowed  when  too 
dry  they  become  lumpy.  The  nurseryman  must  work  out  this  problem 
on  his  own  land. 

Before  the  seeds,  root  grafts  or  seedlings  are  planted,  the  ground 
should  be  most  thoroughly  prepared,  putting  it  in  the  best  possible  con- 
dition. This  thorough  preparation  saves  work  later  and  produces 
better  growth  of  trees.  Clean,  shallow  and  frequent  cultivation  and 
destruction  of  all  weeds,  are  essential.  About  the  first  of  August  the 
last  cultivation  should  occur  and  then  crimson  clover  seed,  15  or  20 
pounds  per  acre,  should  be  sown  for  a  cover  crop  during  the  winter  pro- 
viding this  system  can  be  made  practicable.  Even  though  the  trees  are 
dug  in  the  fall  the  crimson  clover  will  not  be  used  in  vain,  because  some 
will  be  spared  to  protect  the  ground  and  add  fertility  to  it.  There  will 
be  some  difficulty  in  cultivating  out  the  clover  plants  between  the  rows 
in  the  spring,  but  the  fertilizing  value  of  the  clover  will  well  repay  the 
extra  labor  necessary.  Cultivation  and  clover  may  well  be  made  the 
watch  words  in  handling  the  soil. 

ISOLATION   FROM   SCALE   AND    YELLOWS. 

Aside  from  the  primary  points  in  the  location  of  a  nursery,  viz: the 
quality  of  soil  and  transportation  facilities,  the  nurseryman  should  con- 
sider the  prevalence  of  the  San  Jos^  scale  and  peach  yellows  in  any  par- 
ticular district  that  he  may  have  selected.  When  the  scale  has  become 
well  established  in  a  nursery  it  requires  heroic  action  and  treatment, 
which  entails  severe  losses  in  preventing  its  spread.  The  ofiicers  of  the 
State  Horticulture  Department  will  do  all  in  their  power  to  cause  effective 
treatment  of  infested  orchards  in  the  vicinity  of  a  nursery,  for  in  no 
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other  instance  will  negligence  on  the  part  of  growers  cause  so  much 
trouble  and  financial  loss.  Furthermore,  even  if  adjoining  orchard 
trees  are  effectively  treated,  their  existence  may  be  called  a  nuisance  to 
the  nursery,  for  it  apparently  is  impossible  to  eradicate  the  scale  on 
such  trees,  and  accordingly  they  serve  as  a  continual  menace  to  the 
nurseryman.  While  seldom  has  an  authenticated  case  of  yellows  been 
detected  in  the  nurseries  of  Marj'^land,  nevertheless,  it  is  of  vast  im- 
portance that  nurseries  be  isolated  as  much  as  possible  from  infected 
trees,  likewise  with  this  disease  the  utmost  efforts  of  the  department 
are  employed  to  cause  to  be  destroyed  all  infected  trees  in  the  neighbor- 
hood of  nurseries.  It  is  therefore  apparent  that  the  presence  or  absence 
of  this  insect  and  disease  in  any  locality  should  be  considered  as  of  fun- 
damental importance  in  determining  the  location  of  a  nursery. 

IMPORTANCE   OP  SELECTING    BUDS    AND  CIONS. 

The  selection  of  buds  and  cions  is  the  most  important  item  con- 
nected with  the  growing  of  nursery  stock.  What  does  it  matter  how 
large  and  strong,  healthy  and  symmetrical  a  tree  is  if  it  is  a  poor  strain 
of  the  variety.  That  there  are  excellent,  good  and  poor  strains  of  any 
established  variety  of  fruit,  it  requires  only  fairly  good  eyesight  to  prove 
while  passing  through  an  orchard.  Some  trees  are  heavy  and  quite 
regular  bearers  of  fine,  large,  highly  colored  fruit,  while  others  are  in- 
different bearers  of  small  light  colored  fruit.  Since  in  nature  the  tend- 
ency is  for  the  progeny  to  resemble  its  parent,  it  is  only  good  common 
sense  to  follow  the  practice  of  taking  buds  and  cions  from  trees  known 
to  be  superior  types  of  the  variety.  Thus  a  choice  strain  of  the  variety 
may  be  secured.  Such  a  strain  is  often  called  "pedigree"  stock,  and  it 
may  or  may  not  merit  the  name. 

Fruit  growers  should  understand  the  advantage  of  procuring  trees 
thus  propagated,  and  also  understand  that  it  entails  added  expense  to 
the  nurseryman  to  produce  such  trees  and  he  must  necessarily  receive 
a  higher  price  for  them  than  for  ordinary  trees.  The  fruit  grower  should 
willingly  pay  the  extra  price,  knowing  that  it  is  the  best  investment  he 
can  possibly  make   in  nursery  stock. 

Since  it  is  entirely  impossible  for  the  nurseryman  to  obtain  enough 
buds  and  cions  for  his  purpose  from  desirable  bearing  trees  every  year, 
the  practice  of  using  buds  and  cions  from  nursery  trees  of  selected  strains 
must  necessarily  be  followed  for  a  year  or  two  at  a  time,  but  this  should 
be  done  as  little  as  possible  and  bearing  trees  should  be  depended  on  for 
budding  and  grafting  wood  every  second  year. 
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The  old  practice  of  propagating  year  after  year  from  nursery  trees 
is  unsatisfactory  and  unreliable  and  should  be  condemned.  Nursery- 
men often  continue  propagating  varieties  for  years  in  this  way  without 
ever  seeing  the  fruit  and  do  not  know  whether  or  not  they  have  the 
variety  true  to  name.  As  soon  as  the  fruit  growers  demand  better 
bred  stock  and  are  willing  to  pay  for  it,  the  old  practice  is  doomed  and 
the  sooner  this  occurs  the  better  it  will  be  for  the  industry  of  fruit 
growing. 

The  best  method  of  all  for  the  fruit  grower  if  he  depends  upon  pur- 
chasing his  trees,  is  for  him  to  select  the  budding  and  grafting  wood, 
send  it  to  the  nurseryman,  and  employ  the  nurseryman  to  propagate 
the  trees.  Thus  the  fruit  grower  does  the  best  possible  thing  for  him- 
self and  for  the  fruit  growing  industry. 


GROWING   LOW  HEADED  TREES. 

Until  within  the  past  few  years  everybody  who  grew  fruit  trees 
wanted  great,  tall,  "long-legged"  ones,  so  that  a  team  might  be  driven 
beneath  the  lowest  limbs.  Most  of  the  Eastern  fruit  growers  still  live 
in  the  past  in  this  respect.  In  the  Far  West  the  warm  sun  of  mild  winter 
<iays  caused  sun  scald  on  the  tall  tree  trunks  and  the  fruit  growers  learned 
that  a  low  headed  tree  shaded  the  short  trunk  enough  to  protect  it  and 
the  practice  of  growing  low  headed  trees  followed.  The  East  is  slow  to 
adopt  this  improved  method,  but  it  is  gaining  ground. 

Compared  with  high  headed  trees  the  low  headed  ones  have  the 
advantage  of  being  easier  to  prune,  spray,  graft  or  bud,  gather  fruit 
from,  and  are  as  easy  to  cultivate.  Thus  a  saving  in  expense  in  caring  for 
the  trees  is  made.  Falling  fruit  is  not  injured  as  it  is  when  falling  from 
B.  high  headed  tree. 

Nurserymen  ought  to  take  the  lead  in  advocating  low  headed  trees,. 
and  those  who  propagate,  advertise  and  push  the  sale  of  such  trees  will 
reap  the  reward.  A  nursery  tree  should  have  only  those  limbs  within 
one  foot  of  the  ground  removed  instead  of  being  mutilated  and  "bean- 
poled  "  four  feet  from  the  ground.  If  the  tree  remains  in  the  nursery 
the  second  year  the  "leader"  should  be  topped  at  about  two  and  one- 
half  feet  and  the  side  branches  be  cut  back  to  perhaps  four  inches;  this  is 
the  proper  way  to  form  foundation  branches  for  apple,  pear  and  plum 
trees.  With  peach  trees  which  are  always  dug  when  one  year  old  or  less, 
the  side  branches  should  never  be  taken  ofif  in  the  nursery.  They 
flhotild  be  left  for  the  fruit  grower  to  develop  into  low  headed  trees. 


84  MARYLAND    AGRICULTURAL   EXPERIMENT   STATION 

CONTROL  OF  INJURIOUS  INSECTS  IN  A  NURSERY. 

Accompanying  the  greatly  increased  plantings  of  nursery  stock 
and  the  introduction  into  the  East  of  the  notorious  San  Jos6  scale,  insect 
control  in  the  nursery  has  assumed  great  importance.  Negligence  on 
the  part  of  nurserymen  in  this  important  aspect  of  their  business  will 
shortly  and  easily  bring  about  failure.  Even  with  the  aid  of  state  in- 
spection of  nurseries  and  many  investigations  for  the  control  of  those 
pests  most  harmful  to  them,  the  nurserymen  have  suffered  great  losses 
in  their  efforts  to  produce  clean,  healthy  stock.  The  importance  of 
controlling  insects  and  diseases  has  led  many  nurserymen  to  employ 
competent  men  whose  duty  it  is  to  superintend  this  phase  of  the  work. 
This  procedure  can  not  be  too  emphatically  urged  in  all  large  nurseries. 
Not  alone  should  there  be  a  man  whose  duty  it  is  to  watch  the  nursery 
throughout  the  growing  season  for  the  first  appearance  of  insect  attack, 
but  he  should  be  assisted  by  a  corps  of  men  who  have  had  experience 
in  spraying  and  other  treatments  employed  for  insect  control,  whom 
he  can  place  on  any  outbreak  that  should  occur.  The  size  of  the  force 
will  be  dependent  upon  the  size  of  nursery.  Nurseries  will  find  the 
money  expended  for  labor  in  this  direction,  intelligently  directed,  very 
profitable.  Too  much  stress  cannot  be  placed  upon  the  importance  of 
having  such  work  properly  directed,  for  even  in  applying  insecticides 
much  inj  ary  can  be  done  if  the  proper  materials  and  strengths  are  not 
employed  for  each  particular  insect  attack. 

Too  much  attention  cannot  be  paid  to  general  nursery  management 
in  the  control  or  prevention  of  insect  attack.  Glean  culture  methods 
should  be  employed.  The  practice  of  carrying  over  the  odds  and  ends 
of  the  previous  year's  stock  heeled  in  the  yards  or  elsewhere,  cannot  be 
too  strongly  condemned.  The  constant  exchange  of  stock  among  nur- 
serymen to  enable  them  to  fill  orders  should  be  conducted  with  much 
care.  All  such  stock  coming  into  a  nursery  should  be  carefully  examined 
to  prevent  as  far  as  possible  new  pests  being  introduced  and  established. 

Nurserymen  should  also  be  careful  to  see  that  all  fruit  or  other 
trees  likely  to  harbor  insects  in  the  immediate  neighborhood  of  the  nur- 
sery are  destroyed.  When  such  trees  become  infested  with  nursen^ 
pests  they  serve  as  a  constant  source  of  infestation  to  the  growing  stock. 
The  nursery  and  its  surroundings  should  be  as  free  as  possible  from 
fruit  trees,  wild  cherry,  sumach,  hawthorn,  osage  orange  and  other 
hedges. 

A  detailed  description  of  all  nursery  pests  would  be  superfluous 
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in  this  connection,  inasmuch  as  they  have  appeared  in  previous  Bulletins 
of  this  Station.  It  is  only  desired  to  cite  briefly  here  the  most  common 
pests  with  the  latest  methods  of  combating  them. 

SAN  JOSE  SCALE. 

The  introduction  of  this  pest  in  the  East  and  its  spread  into  many 
nurseries  has  been  a  source  of  severe  loss  to  those  nurserymen.  Many 
Maryland  nurserymen  have  shared  these  losses  in  the  destruction  of 
stock  infested  by  this  insect: 

The  enormous  number  of  food  plants  upon  which  this  insect  has 
been  found  makes  it  one  of  the  most  diflScult  pests  to  eradicate  or  con- 
trol in  the  nursery. 

Scale  has  been  found  on  the  following  plants  in  the  nursery: — 
peach,  plum,  apple,  pear,  apricot,  cherry,  quince,  almond,  hawthorn, 
osage  orange,  currant,  gooseberry,  raspberry,  strawberry,  grape,  rose, 
spirea,  floweiing  quince,  flowering  currant,  prunus  pissardii,  cotoneaster, 
mountain  ash,  english  walnut,  black  walnut,  pecan,  persimmon,  elm, 
linden,  willows,  poplars,  cottonwood,  maple,  catalpa,  sumach,  lilac 
and  privet. 

The  control  of  this  pest  in  the  nursery  is  of  necessity  quite  different 
from  means  employed  in  the  orchard.  A  nurseryman  is  not  supposed 
to  sell  a  tree  that  is  infested  with  scale,  therefore,  when  the  San  Jos6 
scale  is  present  in  the  nursery,  prompt  measures  should  be  employed 
to  prevent  its  spread.  The  nursery  stock  should  be  gone  over  carefully 
row  by  row  and  the  infested  trees  dug  up  at  once  and  destroyed.  This 
work  should  commence  in  spring  and  continue  during  the  summer,  as 
one  infested  tree  in  a  block  in  the  spring  will  serve  to  infest  thousands 
of  trees  in  that  and  adjoining  blocks  if  allowed  to  remain  throughout 
the  summer.  Therefore  what  is  known  in  nursery  parlance  as  "  chas- 
ing" scale  in  the  nursery  rows  by  keen  eyes  is  certainly  valuable  work. 
After  going  over  an  infested  block  in  this  manner  the  trunks  of  the 
trees  should  be  then  treated  with  whale  oil  soap,  using  two  pounds  to 
the  gallon  of  water.  This  will  not  only  serve  to  kill  any  scale  on  trees 
that  escaped  the  "chaser's"  eye, but  it  otherwise  is  a  good  treatment 
for  the  trees  as  it  cleans  the  bark,  thereby  improving  the  general  appear- 
ance of  the  stock. 

The  practise  of  fumigating  all  seedling  stock,  buds,  grafts  or  cuttings 
used  for  propagation  purposes  either  from  outside  sources  or  from  one's 
own  nursery  with  hydrocyanic  acid  gas  can  not  be  too  strongly  recom- 
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mended.  Recent  experiments  have  demonstrated  that  this  gas  will 
not  injure  peach  buds  during  the  budding  season  when  properly  used  even 
at  the  normal  strength  recommended  for  fumigating  nursery  trees. 

Spraying  for  this  pest  regularly  during  the  dormant  season  should 
be  practiced  by  nurserymen  even  if  the  scale  has  not  been  found  in  the 
nursery.  It  is  a  good  preventative  and  also  serves  to  add  vigor  to  the 
trees.  The  lime-sulfur  wash  is  no  doubt  the  most  satisfactory  remedy 
for  spra3dng  young  stock.  A  discussion  of  the  various  washes  on  the 
market  for  scale  has  appeared  in  recent  bulletins  from  this  Station,  and 
these  results  will  be  supplemented  from  time  to  time  in  future  issues. 

In  concluding  the  discussion  on  this,  no  doubt  the  worst  insect  pest 
of  the  nursery,  it  is  urgently  recommended  that  those  nurserymen  who 
have  not  as  yet  had  trouble  from  this  pest,  that  they  be  steadily  on 
their  guard  for  its  first  appearance  and  no  pains  should  be  spared  in 
taking  every  precaution  in  the  fumigation  of  all  propagating  stock  and 
in  spraying  with  proper  solutions,  and  in  employing  up-to-date  methods 
in  the  conduct  of  the  nursery. 

To  those  nurserymen  who  have  in  the  past  experienced  losses  from 
the  presence  of  this  pest  it  can  only  be  recommended  that  they  continue 
the  vigorous  precautions  and  methods  followed  in  the  past.  The  nur- 
serymen of  this  state  can  rest  assured  that  the  officers  in  charge  of  the 
inspection  and  control  of  this  pest  will  give  them  all  the  support  in  their 
power  to  enable  them  to  keep  their  premises  clean  and  thus  promote 
their  business  and  protect  their  patrons. 

THE    WOOLLY   APHIS. 

This  common  and  easily  recognized  pest  is  known  by  all  nursery- 
men. Since  it  affects  only  apple  it  is  not  nearly  so  serious  as  the  San 
Jos6  scale,  yet  it  often  is  the  cause  for  the  discarding  of  many  hundreds 
and  sometimes  thousands  of  trees.  Its  principal  injury  is  to  the  roots 
of  nursery  trees  although  it  is  often  found  attacking  the  branches  and 
foliage. 

Practically  all  nurseries  growing  apple  trees  are  attacked  to  a  greater 
or  less  extent.  It  is  most  common  on  trees  planted  in  new  groond. 
It  is  best  to  destroy  trees  badly  attacked  with  this  pest,  but  where  a 
slight  attack  is  apparent  on  the  branches  throughout  a  block,  spraidng 
with  a  contact  insecticide  in  the  form  of  kerosene  emulsion  or  strong 
tobacco  decoction  is  usually  a  very  satisfactory  treatment. 

The  control  of  the  pest  when  attacking  the  roots  of  trees  is  rather 
difficult,  in  fact  it  may  be  stated  that  there  is  not  yet  a  thoroughly  practi- 
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cal  remedy.  In  nursery  practice  it  is  usual  to  discard  all  trees,  whose 
roots  have  been  badly  injured  by  the  pest  and  the  fumigation  of  all  trees 
with  hydrocyanic  acid  gas  before  shipping  usually  kills  any  aphis  that 
may  be  present  and  prevents  further  injury.  The  abundant  use  of 
tobacco  dust  around  nursery  trees  will  serve  to  prevent  the  presence 
and  injury  from  this  pest,  and  as  this  material  has  qualities  as  a  fertilizer 
for  the  trees  it  may  be  profitably  used  in  a  nursery  subject  to  woolly 
aphis.  It  can  either  be  placed  along  the  rows  when  the  apple  seedlings 
are  planted  or  later  when  the  stock  is  budded  or  grafted.  Saturating 
the  soil  around  the  roots  of  apple  trees  with  a  dilute  solution  of  kerosene 
emulsion  is  recommended  by  some  authorities.  This  is  suggested  as 
especially  adapted  to  old  apple  trees,  but  this  treatment  has  not  been 
sufficiently  tested  to  recommend  its  use  in  the  nursery.  Continued 
experiments  are  being  conducted  against  this  pest  in  the  nursery  with 
a  view  of  securing  a  more  eflScient  remedy. 

THE  BLACK  PEACH  APHIS. 

Similar  in  habits  to  the  woolly  aphis  of  the  apple  in  occurring  in  both 
aerial  and  subterranean  forms  the  black  peach  aphis  differs  in  being 
dark  in  color  and  lacks  the  white  cottony  excretion  which  envelops 
the  abdomen  of  the  larvae  of  the  woolly  aphis. 

Injury  by  this  pest  in  the  peach  nurseries  seems  to  be  on  the  increase. 
The  injury  to  peach  roots  is  not  so  pronounced  in  causing  a  knotty  ap- 
pearance as  is  the  case  with  the  woolly  aphis  of  the  apple,  yet  their  con- 
tinued attack  by  sucking  the  juices  from  the  roots  and  also  from  the 
foliage  devitaUzes  the  trees.  Its  presence  on  the  roots  is  often  unsus- 
pected, the  failure  of  such  trees  being  attributed  to  other  causes.  When 
this  pest  has  already  become  established  on  the  roots  of  trees  its  control 
is  often  quite  difficult.  Heavy  dressings  of  kainit  is  recommended  as 
effectual  in  killing  the  aphids.  Also  unleached  wood  ashes  placed 
along  the  roots  of  the  trees  has  proven  efficatious,  while  the  free  use  of 
tobacco  dust  applied  around  the  roots  after  the  soil  has  been  removed 
will  be  found  to  be  one  of  the  best  means  of  control.  Spraying  the  foliage 
with  kerosene  emulsion  is  usually  a  satisfactory  treatment. 

QREEN   APHIS   OF  THE   APPLE. 

No  injury  is  so  common  in  the  nursery  as  that  caused  by  the  several 
species  commonly  known  as  green  aphis  on  apple  foliage.  The  aphis 
may  appear  in  early  spring  when  the  foliage  is  out  and  immediately 
causes  the  leaves  to  curl. 
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Quite  often  these  insects  do  considerable  damage  in  retarding  the 
growth  of  nursery  trees.  Remedies  should  be  appUed  to  control  them 
upon  their  first  appearance.  Kerosene  emulsion,  about  15%,  sprayed 
on  the  foliage  has  proven  effective  in  controlling  these  aphids,  but  no 
doubt  we  have  a  more  satisfactory  remedy  in  the  tobacco  decoction, 
known  as  "Black  Leaf."  This  solution  should  be  used  diluted  with 
cold  water,  one  part  of  Black  Leaf  to  40  or  50  parts  of  water.  These 
t^medies  can  be  used  for  all  species  of  aphids  found  affecting  the  foliage 
of  decideous  trees. 

THE  OYSTER  SHELL  SCALE. 

This  scale  insect  is  commonly  found  in  the  nursery  attacking  lilac 
bushes,  apple,  maple  and  other  trees.  It  is  not  nearly  so  injurious  as 
the  San  Jos6  scale  inasmuch  as  there  is  usually  but  one  generation 
throughout  the  year.  In  contrast  to  the  San  Jos6  scale  this  scale  insect 
winters  in  the  egg  state,  nevertheless,  treating  infected  plants  with  a 
caustic  wash  such  as  the  Ume  sulfur  during  the  dormant  season,  will 
corrode  the  scale  and  allow  the  eggs  to  be  washed  out  by  rain  or  other- 
wise destroyed.  Treatment  with  kerosene  emulsion,  15%,  can  be  em- 
ployed about  the  middle  of  May  when  the  eggs  hatch.  This  will  be 
found  very  effective  and  is  advisable  when  dormant  spraying  is  not 
practiced". 

THE  SCURFY   SCALE. 

Similar  in  habits  to  the  oyster  shell  scale,  this  whitish  scale  is  often 
found  attacking  the  bark  of  apple  trees  in  the  nursery.  It  is  not  a  seri- 
ous pest,  however,  and  can  easily  be  controlled  by  the  same  remedies 
employed  for  the  oyster  shell  scale. 

CATERPILLARS. 

The  larvsB  of  several  insects  may  be  found  at  various  times  during 
the  growing  season  attacking  foliage  of  various  plants  in  the  nursery. 
Much  injury  is  sometimes  occasioned  by  such  pests  when  allowed  to 
continue  their  ravages  unmolested.  In  combating  such  insects,  when 
it  is  practical  to  employ  an  insecticide,  some  form  of  an  arsenical  should 
be  used  according  to  formula  given  below. 

FORMULAS  OF  COMMON  INSECTICIDES. 

In  combating  insect  attacks  it  is  of  prime  importance  that  the 
grower  be  able  to  distinguish  the  manner  in  which  the  insect  does  its  in- 
jury.    There  are  two  main  divisions,  first,  insects  that  do  their  injury 
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by  eating,  in  combating  which  it  is  usual  to  employ  a  stomach  poison, 
and  secondly,  insects  which  do  their  injury  by  sucking  the  juices  of  the 
plants,  in  which  case  it  is  usual  to  apply  contact  insecticides,  gases,  etc. 

PARIS  QREEN. 

Paris  green  i  to  J  pound  in  50  gallons  of  water.  This  well-known 
arsenical  is  commonly  used  in  combating  biting  insects.  While  there 
are  other  arsenicals  which  are  cheaper  and  possibly  their  purity  can  be 
more  depended  upon,  yet  this  is  a  widely  known  insecticide  and  it  is 
generally  recommended  by  entomologists.  Often  it  is  well  to  add  4  to 
6  pounds  of  slacked  lime  to  the  50  gallons  of  water  when  pans  green  is 
used  alone,  in  order  to  prevent  any  possible  injury  to  foilage  by  burn- 
ing. 

Paris  green  is  often  combined  with  bordeaux  mixture,  a  fungicide, 
in  the  same  proportions  as  with  water.  The  combination  is  then  a 
fungicide  as  well  as  an  insecticide. 

ARSENATE   OF   LEAD. 

This  arsenical  is  used  by  many  in  preference  to  paris  green  as  it  is 
less  caustic  and  not  so  liable  to  injure  foliage  and  it  remains  in  suspension 
and  adheres  to  foliage  for  a  longer  period.  It  is  usually  recommended 
to  be  used  at  any  strength,  from  1^  to  6  pounds  to  50  gallons  of  water. 
Recent  tests,  however,  on  young  peach  and  plum  foliage  at  2  pounds  to 
50  gallons  of  water  would  indicate  that  the  use  of  this  strength  on  these 
plants  should  be  conducted  cautiously,  in  fact,  it  is  better  to  use  only 
one  pound  to  the  60  gallons  of  water. 

This  productis  sold  by  many  manufacturing  chemists  and  ils  quality 
is  fairly  reliable. 

QREEN  ARSENOID. 

This  powder  is  somewhat  lighter  than  paris  green  and  probably 
superior  to  it  in  composition.  It  also  remains  in  suspension  for  a  longer 
period.     It  can  be  used  in  the  same  proportions  as  paris  green. 

LIME-SULPHUR  WASH. 

Fresh  stone  lime 20  pounds. 

Flowers  (or  flour)  of  sulphur, 15  pounds. 

Water  to  make 50  gallons. 
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Boil  20  gallons  of  water  in  an  iron  pot  or  hog  scalder,  then  add  the 
20  pounds  of  lime,  also  the  sulphur,  which  should  have  been  previously 
mixed  with  a  little  hot  water  to  form  a  paste.  The  mass  should  be 
cooked  vigorously  until  the  sulphur  is  thoroughly  dissolved,  and  a  clear 
amber  colored  solution  is  produced.  This  usually  requires  about  30 
minutes.  Then  add  sufficient  not  or  cold  water  to  make  50  gallons  and 
apply  warm. 

KEROSENE   EMULSION. 

Kerosene 2  gallons. 

Common  soap i  pound. 

Water 1  gallon. 

Dissolve  the  soap  in  boiling  water,  add  the  kerosene  and  emulsify 
by  violent  churning.     Dilute  to  the  required  strength. 

PATENT   INSECTICIDES. 

There  are  many  so-called  patent  washes  on  the  market.  The 
grower  is  urged  to  be  careful  in  employing  any  new  wash.  Try  it  in  an 
experimental  way  on  a  small  portion  of  your  orchard,  nursery  or  other 
plants,  unless  you  can  secure  reliable  information  as  to  its  efifectiveness 
without  injury  to  the  plants. 

WHALE   OIL  SOAP. 

As  stated  previously  this  soap  should  be  used  at  the  rate  of  2  pounds 
to  the  gallon  of  water  for  treatment  against  scale  in  the  nursery.  Dur- 
ing the  growing  season,  it  can  be  applied  only  to  the  trunks  of  trees. 
During  the  dormant  season  it  can  be  sprayed  over  the  whole  tree.  When 
used  in  the  latter  manner  it  is  best  to  apply  it  in  early  spring  just  before 
the  buds  open. 

TOBACCO. 

Tobacco  is  used  in  many  ways  as  an  insecticide.  Old  tobacco 
stems  are  often  steeped  in  hot  water,  a  pound  of  the  stems  to  a  gallon  or 
two  of  water,  the  solution  being  used  as  a  spray  against  aphids.  The 
manufactured  product  known  as  "Black  Leaf"  is  no  doubt  preferable 
and  more  satisfactory.  It  is  used  at  the  strength  of  one  part  of  the  solu- 
tion to  40  or  50  of  cold  water. 

Tobacco  dust  is  a  good  material  to  place  around  the  roots  of  trees 
when  planted  to  prevent  injury  from  root  aphids.  A  couple  of  hand- 
fuls  to  the  tree  is  usually  sufficient.  The  burning  of  tobacco  stems  in  a 
greenhouse  is  helpful  in  destroying  several  pests. 
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HYDROCYANIC   ACID   GAS.. 

This  gas  has  come  into  use  of  late  years  as  an  important  insecticide. 
Its  use  in  fumigating  nursery  trees  to  prevent  the  distribution  of  the 
Jos6  scale  has  become  quite  general.  It  is  made  by  combining  the  follow- 
ing: 

Cyanide  of  Potassium,  98  per  cent 1  ounce. 

Sulphuric  acid  (commercial) 2  ounces. 

Water 4  ounces. 

This  formula  will  fumigate  an  enclusure  containing  100  cubic  feet. 
Place  acid  in  an  earthen  jar  then  add  water  and  cyanide.  Be  sure  to 
have  the  room  or  enclosure  air  tight,  or  nearly  so.  Keep  everything 
closed  for  at  least  30  minutes.  This  formula  will  serve  to  fumigate  nur- 
sery trees,  but  in  fumigating  buds,  etc.,  it  should  be  reduced  one  third, 
using  §  of  an  ounce  of  cyanide  and  a  corresponding  reduction  in  acid 
and  water.  It  is  a  very  deadly  gas  and  much  care  should  be  exercised 
in  its  use. 

Often  a  small  box  is  used  for  fumigating  buds,  grafts,  etc.  When 
it  is  desired  to  fumigate  in  such  small  enclosures  it  is  best  to  send  the 
three  dimensions  of  the  box  to  the  Experiment  Station  and  have  the 
amount  of  materials  estimated  and  the  formula  prepared  for  it. 

BISULPHIDE   OF  CARBON. 

This  liquid  is  used  in  destroying  stored  grain  insects  and  the  like, 
and  also  some  pests  under  ground,  but  principally  the  former.  The 
liquid  evaporates  very  rapidly,  the  gas  being  deadly  to  animal  life  when 
confined  in  it  for  any  length  of  time.  In  fumigating  grain  or  other 
similar  material  use  one  to  three  pounds  of  the  liquid  to  100  bushels  of 
grain.  The  gas  is  exceedingly  explosive;  therefore  do  not  allow  any 
light,  cigar  or  pipe  around  the  building  when  fumigating.  It  is  some- 
times injected  into  the  soil  around  the  roots  of  the  plants  to  destroy 
certain  pests.  In  such  cases  a  tablespoonful  of  the  liquid  injected  a 
short  distance  from  the  plant  would  be  suflScient.  The  gas  is  heavier 
than  air  and  consequently  it  will  sink  into  a  pile  of  grain  or  down  into 
the  earth. 
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CX3NTR0L  OF  PLANT  DISEASES  IN  THE  NURSERY. 

Variations  from  the  ideal  in  the  production  of  nursery  stock  due  to 
unfavorable  climate,  soil,  etc.,  occur  from  year  to  year  and  must  be  pro- 
vided for  by  proper  cultural  methods.  Though  unexpected  loss  often 
comes  from  outbreaks  of  disease,  the  profit  in  growing  nursery  stock  is 
often  decreased  by  fungi  and  other  parasites  which  are  so  common  that 
they  are  not  regarded,  the  early  leaf  fall  or  lack  of  growth  being  considered 
normal,  when  in  fact  it  might  have  been  prevented  by  spraying.  This 
is  particularly  the  case  with  the  leaf  diseases  due  to  parasitic  fungi. 

LEAF   DISEASES. 

The  importance  of  the  leaves  must  be  recognized,  as  they  are  among 
the  most  essential  parts  of  the  plant.  Every  particle  of  material  for 
growth,  must  be  prepared  in  the  leaves  before  it  can  be  used  to  increase 
the  diameter  or  produce  new  branches  or  roots  on  young  trees;  so  that 
for  healthy  growth  it  is  necessary  to  have  an  abundance  of  leaves,  and 
the  longer  they  remain  on  the  longer  growth  can  continue.  Where  the 
season  is  short  and  the  annual  growth  must  necessarily  be  small,  this  is 
of  all  the  greater  importance;  but  in  this  state  the  leaves  may  some- 
times remain  on  the  trees  longer  than  is  desired.  However,  even  herei 
in  many  cases  the  loss  of  growth  is  very  noticeable,  due  to  the  early  fall 
of  leaves  from  the  effects  of  fungous  diseases. 

It  was  demonstrated  many  years  ago  by  experiments  conducted  by 
the  United  States  Department  of  Agriculture  in  Maryland  and  New 
York,  that  spraying  with  bordeaux  mixture  five  to  seven  times  during 
the  growing  season  is  a  great  benefit  in  preventing  the  early  fall  of  leaves 
so  common  on  many  varieties  of  nursery  stock.  The  diseases  of  this 
character  that  are  most  noticeable  are  the  leaf  blight  of  pear  (which,  of 
course,  must  not  be  confused  with  the  twig-blight,  or  fire-blight  of  pear, 
mentioned  later  and  due  to  a  different  cause),  the  scab,  mildew,  leaf- 
spot,  and  rust  of  apple,  the  mildew  and  leaf-curl  of  peach  (the  leaf-curl, 
however,  occurring  only  in  the  early  part  of  the  season,  and  the  mildew 
being  bad  only  on  a  few  varieties,  such  as  Tillitson),  the  leaf-spot  of 
cherries  and  plums  and  the  mildew  of  grapes.  Practically  all  of  these 
could  be  controlled  by  proper  spra)ring  with  bordeaux  mixture,  and 
many  of  our  nurserymen  put  it  into  practice  every  year,  some  of  the 
larger  nurserymen  keeping  a  sprayer  going  nearly  all  of  the  time  during 
the  summer. 
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The  peach  leaf-curl  is  as  a  rule  not  serious  in  the  nursery,  and 
the  greatest  loss  in  Maryland  nurseries  is  due  to  the  leaf-blight  of  pear, 
which  frequently  causes  the  loss  of  all  of  the  foliage  before  the  middle  of 
August,  and  the  cherry  leaf  spot  which  also  causes  the  leaves  of  the 
cherries  to  fall  very  early  in  the  season.  Many  of  the  plums  are  affected 
in  the  same  way;  the  spra3dng  of  the  plums  with  bordeaux  for  the  leaf- 
spot  can  hardly  be  advised,  however,  as  many  varieties  are  injured  by 
it.  The  peach  is  also  very  sensitive  to  this  preparation,  and  if  it  is  used 
at  all  outside  of  the  dormant  season,  must  have  a  great  excess  of  lime; 
say,  three  pounds  of  copper  sulphate  to  eight  or  nine  pounds  of  lime  in 
fifty  gallons  of  water,  but  some  of  the  lime  and  sulphur  mixtures  can  be 
safely  used  to  better  advantage. 

The  grape  mildew  is  usually  very  serious,  especially  on  certain  deli- 
cate varieties,  and  the  death  of  a  great  many  plants  in  the  nursery  is 
largely  due  to  the  loss  of  strength  from  the  effect  of  this  mildew  on  the 
leaves;  and  the  spra3dng  of  grape  stock  would  be  one  of  much  benefit  to 
the  nursery. 

NURSERY   SANITATION. 

Cleanliness  in  the  nursery  is  one  of  the  most  important  things  in  con- 
trolling diseases,  although  the  spraying  mentioned  is  not  to  be  neglected. 
A  great  many  of  the  diseases  found  on  nursery  trees  are  also  found  on 
wild  trees  which  may  be  growing  in  the  vicinity.  The  ideal  place  for  a 
nursery  would  be  away  from  all  woods  and  orchards,  and  the  hedgerows 
and  fences  should  be  kept  clean  from  all  shrubbery  liable  to  carry  disease 
or  insects.  The  leaf  diseases  which  have  been  mentioned,  althougft  per- 
haps being  the  cause  of  loss  of  growth  more  than  anything  else,  are  com- 
paratively easy  to  control,  when  the  diseases  of  the  stem  are  taken  into 
consideration.  The  black  knot  of  plum  is  perhaps  the  worst  of  these 
that  has  to  be  contended  with  here  although  it  is  uncommon  on  nursery 
stock.  Old  wild-cherry  trees  carrjdng  knots  of  this  disease  as  big  as  a 
man's  body,  are  often  seen  standing  along  the  fences  in  nurseries  offering 
every  chance  of  infection  to  the  young  stock.  Cedar  trees,  so  common 
along  fences  where  they  grow  up  naturally  from  seeds  left  there  by  the 
birds,  cause  the  infection  of  many  varieties  of  apple  with  the  leaf  rust, 
which  comes  from  the  other  stage  of  this  fungus  in  the  so-called  cedar 
apples.  This  leaf  rust  is  diflGicult  to  control  by  spraying,  and  could  be 
largely  prevented  by  the  removal  of  the  cedar  trees  from  the  neighbor- 
hood. 

It  is  no  doubt  necessary  to  have  trial  orchards  in  connection  with 
nurseries,  but  orchards,  and  especially  old   worthless  trees  standing 
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around  the  nunnery,  are  simply  infection  points  for  fungous  diseases  of 
different  kinds,  and  always  are  an  indication  of  lack  of  care  in  growing 
the  stock  to  any  person  visiting  the  nursery.  A  nursery  should  be  en- 
tirely removed  from  all  old  trees  of  any  kind,  since  they  are  likely  to  be 
full  of  fungous  diseases  and  insects,  unless  especially  well  cared  for. 
The  stock  held  over  by  nurserymen,  especially  the  smaller  nursery- 
men, and  heeled  in  near  the  growing  stock,  is  also  a  menace  of  this 
kind,  as  it  is  usually  of  less  vitality  and  so  more  liable  to  be  infected 
early  by  fungous  diseases  which  may  then  pass  to  the  young  stock. 

Where  it  is  not  possible  to  have  a  nursery  away  from  the  woods 
and  orchards,  the  trees  especially  to  be  looked  out  for  and  removed  are 
those  which  are  closely  related  to  the  cultivated  stock,  such  as  wild 
cherry,  plum,  hawthorn,  crab  apple,  etc.,  and  those  which  carry  other 
stages  of  parasitic  fungi,  although  not  related,  such  as  the  cedar,  which 
is  a  host  of  the  apple-rust. 

DISEASES   OF   THE   WOOD. 

The  anthracnose  of  the  raspberry  sometimes  occurs  in  the  nursery, 
and  although  some  good  can  be  done  by  spraying  with  bordeaux  mix- 
ture, the  better  method  would  be  to  carefully  select  healthy  stock  for 
propagation,  and  if  tne  raspberry  fields  in  the  nursery  became  infected, 
to  start  other  blocks,  taking  particular  care  to  set  with  healthy  plants, 
in  other  parts  of  the  nursery  distant  from  the  infected  places.  The 
orange-rust  of  blackberry  and  raspberry  also  needs  special  care  to  pre- 
vent its  spreading.  It  can  hardly  be  treated  by  spraying,  but  all  the 
diseased  plants  should  be  destroyed,  even  to  the  roots,  in  which  the 
fungus  passes  the  vvinter. 

The  twig-blight  or  fire-blight  of  apple,  quince,  and  especally  pear, 
needs  special  treatment.  It  is  most  common  on  trees  which  have 
bloomed,  since  it  is  more  easily  introduced  by  bees  through  the  flowers; 
but,  as  is  well  known,  it  occurs  frequently  in  nurseries  of  young  trees. 
It  usually  appears  in  the  latter  part  of  summer,  and  although  not  often 
abundant  enough  to  cause  much  loss  in  the  growth  of  the  trees,  the  nur- 
seryman must  look  out  for  it  to  prevent  its  further  spread  and  its  being 
carried  to  his  customers'  orchards.  The  blight  can  best  be  controlled 
by  cutting  out  the  blighted  twigs  and  branches  in  the  latter  part  of 
summer,  cutting  six  to  ten  inches  below  the  lowest  visible  marks  of  the 
disease  on  the  bark  and  frequently  disinfecting  the  knife;  or,  if  not 
abundant,  perhaps  cutting  off  the  infected  trees  entirely.  It  is  especially 
important  that  pear  varieties  susceptible  to  the  blight  should  not  be 
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grown  near  old  orchards  of  apple  or  pear,  where  this  disease  is  liable  to 
be  present,  and  especial  care  must  be  taken  to  keep  the  blight  out  of  the 
old  trees,  the  many  cases  in  the  old  bark  requiring  close  search  to  find 
them. 

Another  wood  disease  is  the  plum  canker,  showing  as  sunken 
decayed  spots,  extending  through  the  bark  and  wood  of  certain  plum 
varieties.  Such  trees  should  be  discarded  and  propagation  made  from 
healthy  ones. 

Peach  yellows,  while  often  introduced  from  the  nursery,  has  been 
but  rarely  seen  in  the  young  trees.  The  disease  may  be  present  and  not 
show  symptoms  for  some  years.  It  has  been  demonstrated  that  this 
disease  is  easily  propagated  by  taking  buds  from  diseased  peach  trees, 
and  even  from  trees  which  do  not  at  the  time  show  the  disease,  but 
develop  it  in  a  few  years;  and  as  a  rule,  nurserymen  are  careful  not  to 
use  buds  from  affected  orchards.  It  is  a  common  practice,  also,  to  use 
the  pits  from  seedling  trees  from  regions  where  yellows  is  not  found; 
particularly  from  the  southern  part  of  the  United  States,  ffs  a  means  of 
preventing  the  disease  in  nursery  trees,  but  plenty  of  yellows  in  natural 
peach  trees  has  been  found  as  far  South  as  the  Tennessee  and  North 
Carolina  mountains.  From  the  tabulation  of  reports  on  thousands  of 
orchard  trees,  obtained  from  the  different  nurseries  in  Maryland,  and  in  , ' 
some  other  states,  no  particular  difference  in  the  number  of  trees  devel- 
oping yellows  from  different  nurseries  has  been  detected. 

ROOT  TBOVBUGB. 

The  root  diseases  of  trees  in  the  nursery  are  among  tlie  most  aggra- 
vating forms  of  unhealthy  conditions,  especially  the  crown  gall,  which 
has  caused  much  trouble  and  loss  to  nurserymen.  Recent  investiga- 
tions have  shown  that  a  number  of  distinct  troubles  have  been  confused 
with  this  name,  and  that  the  softer  crown  gall  on  certain  kinds  of  trees 
like  peach,  and  some  species  of  plum,  as  well  as  raspberry,  although  in 
these  cases  very  injurious,  is  probably  distinct  from  the  disease  to 
which  the  same  name  has  been  applied  on  apple.  This  hard,  woody 
gall  near  the  junction  of  the  stem  and  root  of  apple  stock  is  not  very 
contagious,  however  injurious  it  may  be  to  further  growth  of  the  tree. 
Another  form  which  is  best  known  as  hairy  root,  causes  a  stunted  root 
system  and  the  development  of  stiff  root  branches  from  the  main  root, 
totally  distinct  from  the  natural  fibrous  roots.  The  affected  roots  in 
most  cases  die,  and  the  further  root  growth  of  the  tree  is  supplied  by 
new  roots  developing  above  the  affected  portion. 
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Unfortunately,  there  is  no  very  practical  means  of  controlling 
these  diseases  in  the  nursery,  although  a  few  years'  further  investigation 
may  yield  something  of  value.  Even  if  the  hard  galls  do  little  injury 
to  the  apple  the  affected  ones  can  hardly  be  called  perfect  trees,  and 
many  observers  think  that  they  have  seen  a  decided  injury  in  the 
orchard  from  the  planting  of  such  trees.  The  trees  affected  with  the  galls 
are  certainly  more  likely  to  send  up  sprouts  from  the  base  of  the  trunk, 
which  is  some  indication  of  lack  of  healthy  growth  in  the  main  tree. 
The  hairy  root,  as  well  as  many  of  the  galls,  may  be  avoided  by  careful 
selection  of  seedling  stock,  which  if  diseased,  shows  already  the  effect 
in  the  development  of  the  stiff  fiber,  or  rough  bark.  Buds  or  cions 
from  diseased  trees  are  also  more  apt  to  develop  the  disease.  Any- 
thing but  perfectly  healthy  roots  should  be  thrown  out  and  not  used 
for  propagation.  Careful  wrapping  of  grafts  or  budding  is  a  further 
prevention. 

The  comqjon  crown  gall  on  the  peach,  plum  and  raspberry  is  quite 
distinct  and  injurious.  It  is  quite  infectious,  and  ground  that  has  been 
planted  in  trees  affected  with  this  disease  should  not  be  used  for  some 
years  for  the  same  stock,  and  great  care  should  be  taken  in  propagating 
not  to  communicate  the  disease  with  knife  or  by  contact  with  roots 
from  diseased  fields. 

PREPARATION  OF  FUNGICIDES. 

BORDEAUX  MIXTURE. 

Bordeaux  mixture  is  used  more  than  any  other  substance  to  prevent 
plant  diseases.  It  is  made  of  copper  sulphate  (blue  stone)  dissolved  in 
water  and  mixed  with  stone  lime  slaked  in  water.  There  must  be  enough 
lime  to  combine  with  all  the  copper  sulphate  so  that  it  will  not  injure 
foliage,  otherwise  the  proportions  may  vary  considerably  for  different 
purposes. 

Copper  sulphate 3 to5  pounds. 

Lime 5  pounds. 

Water 50  gallons. 

Dissolve  the  copper  sulphate  by  immersing  in  a  bag  hung  in  the  top 
of  a  vessel  of  water  for  several  hours,  and  dilute  to  twenty-five  gallons 
of  water,  a  half  barrel  can  be  used  to  hold  it.  Slake  the  lime  in  a  similar 
vessel  and  dilute  to  twenty-five  gallons.  Pour  the  two  together  through 
a  strainer  into  the  sprayer.    The  bright  blue  liquid  resulting  is  bordeaux 
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mixture.  The  lime  should  be  kept  stirred,  as  it  settles  quickly.  The 
copper  sulphate  i/vill  act  on  iron  and  some  other  metals.  Brass  or  wooden 
vessels  should  be  used  for  it.  The  milk  of  lime  and  copper  sulphate 
solution  should  not  be  mixed  while  hot  or  before  diluting.  They  will 
keep  indefinitely  before  mixed,  but  the  bordeaux  mixture  should  be 
used  the  same  day  it  is  made. 

Where  several  barrels  of  bordeaux  mixture  are  to  be  used,  the  use 
of  stock  solutions  will  save  much  time.  These  are  made  by  dissolving 
fifty  pounds  of  copper  sulphate  in  fifty  gallons  of  water  in  one  barrel, 
and  slaking  fifty  pounds  of  lime  and  diluting  it  with  fifty  gallons  of 
water  in  another  barrel.  Then,  for  making  bordeaux  mixture  take  as 
many  gallons  as  pounds  of  each  substance  desired,  dilute  and  mix  as 
before.  Evaporation  from  the  stock  solutions  must  be  avoided  and 
they  must  be  thoroughly  stirred  before  using  from  them.  When  proper 
water  supply  is  at  hand,  the  stock  barrels,  diluting  tubs,  etc.,  can  be 
arranged  on  an  elevated  platform  so  the  liquid  can  be  passed  from  one 
to  the  other  from  spigots,  and  then  run  in  similar  manner  through  hose 
into  the  sprayer  thus  saving  much  time  and  greatly  facilitating  the 
work. 

The  properly  prepared  bordeaux  mixture  should  have  a  bright 
sky-blue  color.  If  the  lime  is  poor  it  may  have  a  greenish  cast,  and  is 
then  liable  to  injure  foUage.  It  can  best  be  tested  by  dropping  a  little 
solution  of  yellow  prussiate  of  potash  into  the  mixture.  If  a  reddish 
brown  color  results,  add  lime  until  the  test  repeated  shows  no  brown 
color.  It  is  better  to  add  more  lime  than  enough  to  combine  with  the 
copper  sulphate.  Bordeaux  mixture  is  an  excellent  medium  in  which 
to  apply  arsenical  insecticides. 

Bordeaux  mixture  for  use  on  peach  and  plum  foliage  or 
other  plants  liable  to  injury  by  the  stronger  mixture  used  for  most  crops, 
is  made  in  a  similar  manner  by  the  following  formula: 

Copper  sulphate  3  pounds. 

Lime 9  pounds. 

Water    50  gallons. 

One  must  be  sure  the  lime  is  good,  as  with  this  excess  of  lime,  the 
before-mentioned  test  would  not  be  practicable. 

SULPHUR. 

Sulphur  is  an  excellent  fungicide.  It  is  used  in  the  form  of  "flow- 
ers" or  "flour"  of  sulphur.     The  former  is  usually  better  for  applying 
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in  the  dust  form  for  mildews,  asparagus  rust,  etc.  The  fumes  from 
burned  sulphur  are  used  in  disinfecting  buildings,  but  are  very  destruc- 
tive to  Uve  plants.  Whitewash  may  be  given  disinfecting  properties 
by  mixing  sylphur  with  it.  The  Ume  sulphur  wash  used  for  dormant 
treatment  for  insects  acts  at  the  same  time  as  a  fungicide;  but  the  sul- 
phides it  contains  are  injurious  to  foliage. 

A  lime  and  sulphur  mixture  has  recently  been  used  with  consider- 
able success  as  a  summer  spray  for  diseases  of  foUage  and  fruit.  This 
will  probably  prove  a  very  satisfactory  treatment  for  nursery  stock. 
This  mixture  is  not  cooked  sufficiently  to  form  sulphides  in  injurious 
quantities,  but  the  sulphur  is  held  by  the  Ume  and  acts  slowly  in  keeping 
down  diseases.  The  usual  method  is  to  slake  10  to  15  pounds  of  lime, 
stirring  in  5  to  10  pounds  of  sulphur  while  it  is  hot  and  dilute  without 
other  heating  with  water  to  make  50  gallons.  The  mixtare  may  be 
cooked  some  by  the  slaking  lime,  but  should  not  be  heated  enough  to 
give  more  than  a  faint  yellow  color  to  the  liquid  before  it  is  diluted. 

SPRAYING    OUTFITS. 

For  a  general  discussion  of  spray  pumps  and  apparatus  for  use  in 
orchards,  etc.,  the  reader  is  referred  to  Bulletin  115  of  this  Station  which 
can  be  had  for  the  asking. 

For  spra3dng  in  a  nursery,  special  apparatus  or  rather  special  me- 
chanical arrangements  are  necessary  for  satisfactory  work.  The  barrel 
sprayer  is  most  commonly  used  in  nurseries.  Tne  barrel  and  pump 
should  be  mounted  on  a  special  two-wheel  rig  of  sufficient  height  to  per- 
mit it  to  go  over  the  tops  of  nursery  trees  without  injury.  Some  rigs 
are  so  made  that  the  rows  of  trees  pass  between  a  high  arch  in  the  axle. 
The  pump  may  be  worked  by  hand  or  geared  to  the  wheels  similar  to 
many  special  potato  row  sprayers.  In  fact  ttie  special  row  sprayers 
can  be  used  with  advantage  in  the  nursery  when  the  stock  is  small. 
These  sprayers  are  fitted  to  spray  two  or  four  rows  of  plants  or  stock. 
When  the  nursery  stock  grows  large  the  rig  referred  to  above  usually 
sprays  two  rows;  both  are  one-horse  rigs. 

Power  sprayers  other  than  the  geared  sprayers  can  be  sometimes 
used  in  nurseries  to  advantage,  especially  when  the  stock  is  small,  but 
the  employment  of  such  apparatus  will  usually  depend  on  the  quantity 
of  stock  to  be  treated. 

The  conditions  under  which  spraying  is  done  are  so  varied  that  only 
general  recommendations  can  be  made,  and  each  individual  will  have 
to  select  that  which  his  judgment  dictates  is  best  adapted  to  his  con- 
ditions. 
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SPRAY  PUMP  MANUFACTURERS. 

The  catalogs  of  most  firms  are  well  illustrated,  and  it  is  wise  for 
those  anticipating  purchasing  a  pump  to  secure  these  from  many  firms 
and  select  the  one  suited  to  his  work.  To  this  end  the  following  list  of 
manufacturers  and  dealers  in  pumps  and  supplies  is  given: 

Griffith  &  Turner  Co.,  Baltimore,  Md. 

Gould's  Mfg.  Co.,  Seneca  Falls,  N.  Y. 

The  Deming  Co.,  Salem,  Ohio. 

Morril  it  Morley,  Benton  Harbor,  Mich. 

Field  Force  Pump  Co.,  Elmira,  N.  Y. 

Myers  Pump  Co.,  Ashland,  Ohio. 

Geo.  H.  Stahl,  Quincy,  111. 

Spray  Motor  Co.,  Bufifalo,  N.  Y. 

L.  H.  Orndorff,  203  7th  Street,  Washington,  D.  C. 

F.  W.  Bolgiano  &  Co.,  935  B  Street,  Washington,  D.  C. 

Brant  Mfg.  Co.,  Chisago  Falls,  Wis. 

MARKETING  OF  NURSERY  STOCK. 

Too  much  importance  cannot  be  assigned  to  this  phase  of  the  nur- 
seryman's business.  Often  his  success  or  failure  will  depend  upon  the 
proper  handUng  and  distribution  of  the  stock.  Furthermore,  the  hand- 
ling of  the  stock  during  the  digging  and  packing  season  affords  an  ex- 
cellent opportunity  for  mixing  varieties  unless  systematic  methods  are 
employed  in  the  conduct  of  the  work.  Nothing  will  bring  a  nursery- 
man into  disrepute  more  readily  than  for  his  customers  to  be  disap- 
pointed in  the  varieties  they  had  selected. 

To  meet  the  demands  of  orchardists  who  invariably  request  that 
trees  be  shipped  in  early  fall,  when  wished  for  fall  planting,  the  nursery- 
men have  gradually  commenced  digging  earlier  and  earlier  in  the  fall, 
until  now  it  is  common  practice  to  strip  nursery  trees  of  their  foliage, 
and  about  the  last  of  September  or  early  in  October  they  start  digging 
for  early  shipments.  Depending  upon  the  season,  this  practice  no  doubt 
tends  to  weaken  the  trees  to  some  extent.  Nursery  trees  should  not  be 
dug  until  they  are  assuming  a  dormant  state. 

There  are  various  methods  of  digging,  and  it  is  not  for  us  to  advise 
which  is  preferable,  as  the  nurserymen  must  employ  that  which  is  most 
convenient  to  his  circumstances.  The  use  of  the  "tree  digger''  is  no 
doubt  very  desirable,  as  after  it  has  been  drawn  under  the  trees  they  are 
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much  easier  removed.  Care  should  be  exercised  in  its  use  in  order  that 
an  undue  amount  of  roots  are  not  mutilated. 

During  the  digging  period  in  a  large  nursery,  the  foreman  and  men 
who  attend  to  spraying  and  other  such  work  in  the  nursery,  should  be  at 
the  digging  field  and  all  trees  should  be  handled  by  this  force  before 
being  carried  to  the  packing  house.  No  matter  how  carefully  a  nursery 
is  conducted,  there  "w  ill  be  many  trees  in  the  nursery  row  which  are  un- 
salable. Woolly  aphis  or  crown  gall  may  be  present  on  the  roots  or 
other  injuries  apparent  which  will  be  sufficient  cause  to  discard  trees. 
They  will  then  be  destroyed  in  the  field,  and  there  will  be  no  risk  of  their 
escaping  notice  in  the  rush  of  getting  out  shipments  at  the  packing  house. 
This  procedure  is  insisted  upon  if  the  presence  of  San  Jos6  scale  is  sus- 
picioned. 

Again  during  this  operation  of  digging  too  much  stress  can  not  be 
laid  on  the  importance  of  keeping  the  roots  of  the  trees  out  of  the  burn- 
ing sun.  There  is  no  doubt,  in  the  writers'  opinion,  that  many  healthy, 
strong  trees  are  thus  injured  by  their  roots  being  exposed  to  the  air  and 
sun  before  they  reach  the  grower's  hands.  Not  only  should  this  be  pre- 
vented in  the  field  or  on  the  wagon,  but  also  in  the  packing  house.  The 
wind  will  dry  the  roots  of  trees  even  if  they  are  in  the  shade.  The 
writers'  fully  believe  that  injury  sometimes  charged  to  fumigation  is 
invariably  caused  by  carelessness  either  on  the  part  of  nurserymen  or 
orchardists  in  allowing  the  roots  of  trees  to  be  unduly  exposed. 

The  character  of  packing  shed  and  the  manner  of  handling  the  stock 
at  this  stage  in  the  conduct  of  the  nursery  business  is  a  subject  which  we 
are  not  prepared  to  discuss  or  offer  suggestions  concerning,  as  the  fiinan- 
cial  status  of  the  nurseryman  will  largely  determine  the  conveniences 
which  he  employs  for  handling  the  stock.  For  large  nurseries  the  pack- 
ing house  should  either  be  located  near  the  railroad  track  or  a  s^vitch  run 
to  it.  It  should  be  so  arranged  that  cars  can  be  loaded  direct  from  the 
packing  house.  The  nurseryman  is  fortunate  who  can  afford  to  have  a 
large  pa<;king  and  storage  house  which  will  afford  sufficient  space  for  hold- 
ing all  the  stock  that  he  anticipates  disposing  of  during  a  shipping  season. 
It  is  usually  more  convenient  to  dig  and  store  nursery  stock  of  all  varie- 
ties in  the  fall.  The  ground  is  in  better  condition  for  digging  than  it  is 
in  the  spring  and  there  is  usually  more  time  in  which  to  do  the  work. 
This  done  in  the  fall,  there  is  more  time  in  the  spring  for  other  work 
which  is  perhaps  urgent.  In  such  case,  care  must  be  exercised  in 
storing  away  the  nursery  stock  so  as  to  pi-event  heating.  Any  house 
for  this  purpose  should  be  judiciously  ventilated.  Much  stock  is  injured 
by  heating  especially  if  packed  in  a  cellar  without  proper  ventilation. 
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FUMIGATION. 

Under  all  circumstances  a  nurseryman  should  be  provided  with  a 
convenient  and  well  constructed  fumigatorium,  as  every  bundle  of  trees 
shoald  be  fumigated  with  hydrocyanic  acid  gas.  Too  much  importance 
cannot  be  attached  to  this  treatment  of  all  stock  of  deciduous  trees, 
even  if  there  is  no  reason  to  believe  that  the  stock  is  afifected  by  any 
insect  pest.  Extensive  experiments  conducted  by  a  number  of  reliable 
persons  extending  over  many  years  has  demonstrated  conclusively  that 
fumigation  with  hydrocyanic  acid  gas  will  not  injure  trees  if  properly 
conducted  and  further  it  is  without  doubt  the  most  effective  preventa- 
tive of  the  distribution  of  any  insect  pest.  The  fumigation  of  the  scock 
should  be  one  person's  business  and  he  should  be  well  trained  in  its  opera- 
tion. The  size  of  the  fumigatorium  of  coarse  depends  upon  the  amount 
of  stock  handled.  Often  it  is  very  convenient  to  have  two  houses  or 
rooms  built  in  the  packing  house.  In  this  connection,  it  may  be  added, 
that  all  nurserymen  should  have  a  small  fumigatorium  in  the  form  of  a 
box,  in  which  can  be  fumigated  all  buds,  grafts,  seedlings,  etc. 

The  construction  of  the  large  fumigatorium  will  depend  on  circum- 
stances. Some  prefer  a  house  large  enough  and  so  constructed  that 
a  wagon  loaded  with  stock  can  be  driven  in  it  and  left  standing  in  order 
that  the  stock  may  be  fumigated  without  an  additional  handling.  This 
form  has  not  proved  entirely  desirable  in  this  state.  Others  take  the 
form  of  a  closed  room  either  adjoining  or  built  within  the  packing  house. 
No  matter  what  its  shape  may  be,  it  should  be  carefully  constructed  in 
order  to  be  practically  air-tight. 

In  fumigating  nursery  stock,  the  trees  should  not  be  packed  tightly 
in  the  room  as  this  will  prevent  a  free  diffusion  of  the  gas.  Also  a  proper 
location  in  the  fumigatorium  should  be  selected  to  set  the  jar  or  jars  in 
which  the  gas  is  generated. 

Any  one  anticipating  building  a  fumigatorium  should  consult  this 
Station  before  doing  so,  as  experience  in  such  work  affords  oppor- 
tunity for  future  improvements. 

Finally,  every  precaution  should  be  taken  in  the  packing  house  to 
prevent  the  mixing  of  varieties,  especially  in  getting  up  small  shipments. 
All  stock  should  be  carefully  scrutinized  by  expert  eyes  to  detect  any 
unsalable  trees  from  passing  by.  Great  care  must  be  exercised  in  the 
packing  of  trees  in  carload  lots,  to  prevent  their  roots  from  drying  out 
or  other  injury.  Shipments  should  not  be  sent  out  by  nurserymen 
during  a  season  when  they  are  likely, to  arrive  at  their  destination  under 
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adverse  conditions  of  weather,  that  is,  particularly,  during  freezing 
times.  For  such  conditions  cause  the  orchardists  much  trouble  and 
anxiety. 

It  is,  of  course,  to  be  considered  that  under  the  liiost  favorable  con- 
ditions and  best  regulated  business  operations,  mistakes  by  thoughtless 
employees'  will  occur.  But  nurserymen  in  particular  should  employ 
every  means  to  prevent  as  far  as  possible  any  error  which  will  not  only 
reflect  upon  their  reputation,  but  also  at  times  entail  severe  pecuniary 
losses  by  their  patrons. 

LEGAL  REQUIREMENTS. 

This  heading  could  more  appropriately  be  called  legal  protection 
for  the  sentiments  expressed  in  the  law  under  which  the  inspection  of 
nurseries  and  orchards  is  conducted  are  plainly  set  forth  as  a  means  of 
benefiting  the  horticultural  interests.  Further,  it  was  the  efforts  of 
both  nurserymen  and  orchardists  of  the  state  that  brought  about  its 
passage. 

The  oflBcers  of  the  State  Horticultural  Department,  whose  oflSces 
were  created  by  the  horticultural  law,  desire  to  commend  the  nurser^'men 
of  Maryland  for  the  hearty  cooperation  they  have  given  in  having  the 
requirements  of  the  inspection  law  carried  out.  There  has  been  a 
marked  improvement  in  the  condition  and  healthfulness  of  the  nurseries 
during  the  past  few  years  and  we  have  no  hesitation  in  stating  that  in 
our  opinion  the  condition  of  the  nurseries  of  Maryland  are  in  no  way 
inferior  to  those  of  any  state  in  the  East. 

The  same  may  be  stated  in  respect  to  the  orchardists  of  the  state. 
We  believe  that  there  is  more  spraying  and  other  treatment  given  for 
the  control  of  injurious  insects  and  plant  diseases  in  Maryland  for  its 
area  than  any  other  state  in  the  Union. 

There  will,  however,  continue  to  exist  careless  and  negligent  persons, 
and  it  is  our  endeavor  to  enforce  the  law  to  the  letter  in  the  case  of  the 
nurseryman  or  orchardist  where  the  exigencies  of  the  case  require  it. 

INSPECTION   OF   NURSERIES. 

As  required  by  law  the  nurseries  of  Maryland  are  inspected  every 
six  months.  Of  necessity  and  rightly,  the  inspection  conducted  in  late 
summer  and  early  fall  is  the  most  important,  format  this  time  there  is 
an  ample  opportunity  for  the  inspectors  to  examine  all  stock  subject  to 
sale.  This  inspection  is  not  commenced  until  after  the  20th  of  August. 
A  certificate  issued  on  an  inspection  made  before  this  date  in  this  lati- 
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tude  would  manifestly  be  of  little  value,  since  in  the  case  of  the  San  Jos6 
scale  for  instance,  there  would  yet  be  time  for  two  or  three  broods  of  the 
insect  and  consequent  dissemination  before  the  cold  weather  or  fall. 
The  inspection  should  be  conducted  as  late  as  possible  in  order  to  be  com- 
pleted in  time  for  fall  trade. 

The  inspection  in  this  state  is  conducted  as  thoroughly  as  circum- 
stances and  funds  will  permit.  It  is  obviously  impossible  for  the  in- 
spectors to  examine  every  salable  tree  in  a  nursery,  especially  in  nur- 
series where  over  a  million  trees  are  to  be  gone  over.  It  only  remains  for 
the  inspectors  to  go  through  the  blocks  as  thoroughly  as  possible,  satis- 
fying themselves  as  to  the  condition  of  the  trees.  We  usually  arrange 
to  go  through  the  blocks  in  the  opposite  direction  from  which  they  were 
planted  at  an  average  distance  of  20  to  30  feet  between  inspectors.  Thus 
in  examining  trees  closely  from  the  ground  up  in  each  row  at  this  distance 
apart  the  inspectors  will  invariably  detect  the  presence  of  any  injurious 
pest.  In  fact,  in  our  experience  we  have  not  as  yet  had  a  single  case 
of  infestation  by  an  injurious  pest  develop  later  which  we  had  not 
located  during  the  inspection. 

Upon  detecting  the  presence  of  any  injurious  pest  in  a  block  of 
trees  likely  to  be  disseminated,  we  at  once  closely  inspect  surrounding 
stock  and  blocks.  All  trees  found  infested  are  immediately  destroyed, 
and  no  trees  are  allowed  to  be  sold  from  blocks  in  which  infested  trees 
were  found  until  after  a  hand  inspection  of  all  the  trees  is  made.  As  a 
further  precaution,  of  course,  all  trees  sold  from  nurseries  in  Maryland 
are  required  to  be  fumigated  with  hydrocyanic  acid  gas  as  it  is  inevitable 
that  some  small  scale  hidden  beneath  buds  should  escape  notice.  Thus 
we  beheve  that  the  inspection  of  nurseries  in  Maryland  is  conducted 
on  as  high  a  plane  as  is  possible,  and  that  such  inspeciiion  ofifers  as  much 
protection  to  orchardists  and  other  growers  as  well  as  to  the  nurserymen 
themselves  as  is  practical  in  the  operation  of  such  a  law. 

As  has  been  stated,  Maryland  nurserymen  readily  comply  with  the 
requirements  made  by  the  oflBcers  charged  with  the  enforcement  of  the 
law,  and  no  certificate  is  issued  to  any  nurseryman  allowing  him  to  sell 
nursery  stock  until  after  such  requirements  and  agreements  have  been 
complied  with. 

ORCHARD   INSPECTION. 

The  officers  of  the  State  Horticultural  Department  have  continually 
sought  more  effective  means  of  not  only  being  of  more  assistance  to  nur- 
serymen and  orchardists  in  the  protection  and  promotion  of  the  horticul- 
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tural  interests  of  the  state,  but  also  the  most  amicable,  practical,  yet 
rigid  means  of  enforcing  the  law. 

It  was  apparent  that  the  orchards  of  the  state  should  be  inspected, 
and  it  was  difficult  to  devise  means  for  a  proper  inspection  with  the 
limited  funds  at  our  command.  In  justice  to  the  nurserymen  of  the 
state  the  orchards  in  the  respective  vicinity  should  be  regularly  inspected. 
For  a  time  the  officers  of  the  department  endeavored  to  visit  as  many 
parts  of  the  state  as  possible,  but  this  procedure,  while  being  a  great 
help,  did  not  promote  the  work  as  was  desired. 

Later,  various  local  inspectors  who  had  been  given  a  course  at  the 
Agricultural  College,  were  appointed  to  take  up  the  local  inspection  of 
orchards.  This  scheme  of  orchard  inspection  has  been  in  operation  for 
the  past  six  years  and  continues  to  be  the  most  effective  plan  to  reach 
all  parts  of  a  given  territory.  While  it  is  possible  to  inspect  only  a  part 
of  the  state  each  season,  the  work  will  gradually  cover  the  whole 
state.  The  local  inspectors  have  their  allotted  territory  each  year  in 
their  respective  counties.  They  are  thus  enabled  to  visit  each  individual 
orchard  and  report  its  condition  to  the  office  of  the  department.  They 
come  in  personal  contact  with  the  grower  and  can  point  out  injury 
caused  by  any  pest  or  disease  and  advise  him  as  to  treatment. 

Furthermore,  by  this  local  inspection  a  better  acquaintance  with 
the  conditions  in  each  locality  is  acquired  and  enables  direct  attention 
to  be  given  to  direfuUy  neglected  ca^es,  and  cause  treatment  either  by 
showing  the  great  necessity  of  same  or,  if  necessary,  enforce  the  law. 

Furthermore,  the  local  inspectors  can  explain  the  work  of  the  de- 
partment to  the  orchardists,  and  show  them  that  our  efforts  are  directed 
towards  helping  them  in  the  protection  of  their  trees  and  the  produc- 
tion of  good  crops,  rather  than  in  seeing  the  law  enforced.  Twenty- 
seven  local  inspectors  are  working  in  Maryland  this  season.  Thus  the 
inspection  of  nurseries  and  orchards  are  conducted  in  Maryland  with 
little  or  no  friction,  and  the  horticulturists  as  a  whole  are  ever  ready 
to  support  the  work  of  the  department. 

MARYLAND  HORTICULTURAL  LAW. 

For  the  benefit  of  those  unfamiliar  with  the  law  governing  such  in- 
spections in  Maryland  we  herewith  give  that  part  of  the  law  of  1898, 
Chapter  289,  relating  to  same  for  their  information  and  guidance. 

"56.  That  in  order  to  accomplish  the  purposes  of  this  Act,  the  State 
Entomologist  and  the  State  Pathologist,  their  assistants  and  employes, 
or  any  other  officer,  assistant  or  employe  appointed  by  said  board  of 
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trdstees,  are  hereby  authorized  to  enter  upon  any  public  premises,  parks, 
cemeteries,  or  other  premises,  or  upon  any  land  of  any  firm,  corporation 
or  private  individual  within  the  State  of  Maryland  for  the  purpose  of 
inspection,  destroying,  treating  or  experimenting  upon  the  insects  and 
diseases  aforesaid.  Should  any  insect  or  disease  found  by  said  State 
Entomologist  or  State  Pathologist,  or  by  any  other  officer  appointed 
by  said  trustees,  be,  in  their  opinion,  capable  of  eradication  without 
the  destruction  of  the  tree  or  plant,  then  said  officers  are  to  treat  or 
cause  to  be  treated  with  proper  remedies  and  appliances  all  such  trees, 
vines,  shrubs,  plants  and  grains.  Further,  said  state  officers  shall  treat 
or  have  treated,  in  order  to  prevent  the  dissemination  of  the  aforesaid 
insects  or  diseases,  any  and  all  suspicious  trees,  vines,  shrubs,  plants 
and  grains  found  to  be  in  a  dangerous  proidmity  to  those  infested  as 
aforesaid. 

"56.  That  should  any  of  the  officers  aforesaid,  through  their  assist- 
ants and  employes,  or  by  any  notification  whatsoever,  find  any  fruit 
trees,  vines,  shrubs,  plants  or  grains,  infested  or  diseased  with  the  afore- 
said insects  or  diseases,  the  aforesaid  officers  shall  mark  or  tag  in  some 
conspicuous  way,  all  trees,  vines,  shrubs,  plants  or  grains  infested  with 
the  aforesaid  diseases  and  shall  give  notice  in  writing  to  the  owner  or 
owners,  tenants  or  person  in  charge  of  such  premises  of  the  condition 
thereof,  and  thereupon,  if  such  person  or  persons  so  notified  shall  not 
within  ten  (10)  ds^ya  after  notification,  destroy  or  treat  the  same  in  ac- 
cordance with  regulations  and  rules  of  said  trustees,  a  copy  of  which 
will  be  sent  on  application  to  any  person,  then  said  trustees  shall,  through 
their  officers,  assistants  or  employes,  destroy  or  treat  all  sucti  trees, 
plants,  vines,  shrubs  and  grains,  and  the  state  officers  shall  file  a  state- 
ment of  the  expenses  of  such  destruction  or  treatment  with  the  trustees 
of  said  college,  and  said  trustees  shall  transmit  a  copy  of  such  statement 
and  account  of  such  expenditure,  with  the  usual  affidavit  attached 
thereto  to  be  made  by  the  state  officers,  which  shall  be  sufficient  evidence 
to  prove  the  claim  to  the  State's  Attorney  of  the  coimty  where  the  owner 
of  such  premises  resides,  and  said  attorney  is  directed  to  collect  the 
same  and  account  to  the  Trustees  of  the  Maryland  Agricultural  College 
therefor. 

"57.  That  it  shall  be  the  duty  of  said  trustees  to  send  the  State 
Entomologist,  or  the  State  Pathologist,  or  their  duly  authorized  assist- 
ants, at  least  once  a  year  into  each  county  of  the  State  for  the  purpose 
of  determining  by  inspection  the  healthfulness  and  general  condition 
of  the  horticultural  and  agricultural  interests. 
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"58.  That  it  is  hereby  also  made  the  duty  of  the  said  board  of  trus- 
tees, through  the  State  Entomologist  and  the  State  Pathologist,  or  thdr 
duly  authorized  assistants,  to  inspect  at  least  once  in  every  six  (6) 
months,  all  nurseries  of  trees,  vines,  shrubs  and  plants,  subject  to  the 
aforesaid  insects  or  diseases  within  the  state,  and  if  found  free,  so  far 
as  can  be  determined  by  inspection,  from  the  aforesaid  insects  or  dis- 
eases, to  give  to  the  owner  or  owners  or  persons  in  charge  of  said  nur- 
series, a  certificate  of  inspection  showing  such  nurseries  or  premises 
to  be  apparently  free  from  such  insects  and  diseases.  If  any  of  the  afore- 
said insects  or  diseases  should  be  found  in  any  nursery  or  orchard,  or  any 
premises  within  the  State  where  nursery  stock  is  grown,  the  aforesaid 
officers  shall  cause  to  be  destroyed  or  treated  such  portion  of  such  nur- 
sery stock  or  other  trees  or  plants  as  in  their  opinion  may  be  necessary^ 
and  shall  release  all  other  nursery  stock  grown  upon  said  premises,  and 
issue  a  certificate  of  inspection  to  the  owner  or  owners  as  herein  pro- 
vided for;  and  if  such  infested  or  diseased  trees,  vines,  plants  or  shrubs 
be  destroyed  by  the  aforesaid  officers,  then  the  owners  shall  pay  the  cost 
thereof,  and  if  he  refuse  to  pay  the  same  it  shall  be  collected  as  prescribed 
in  section  56.  No  nurseryman,  -broker,  agent,  dealer  or  other  person 
shall  be  permitted  to  sell,  ship,  send  out,  or  give  away,  by  mail,  express, 
freight  or  otherwise,  any  trees,  vines,  shrubs,  plants,  buds  or  cuttings 
from  any  such  nurseries  or  premises,  without  accompanying  the  same, 
with  a  copy  of  the  said  certificate  printed  upon  a  tag  or  label  not  easily 
destroyed,  the  same  to  be  firmly  attached  in  some  conspicuous  position 
upon  each  carload,  box,  bale  or  package  so  sent  out  or  delivered. 

"Sec.  2.  And  be  it  enacted  by  the  General  Assembly  of  Maryland, 
That  the  following  sections  be  and  the  same  are  hereby  added  to  Article 
XLVIII  of  the  Code  of  PubUc  General  Laws,  title  "Inspections,"  sub- 
title "  Horticultural  Department,"  to  be  designated  as  sections  59,  59a, 
60,  61,  62,  63,  64  and  65. 

"59.  That  should  any  nurseryman,  agent,  broker,  dealer  or  other 
person  send  out  or  deliver  within  the  state,  or  transport  to  any  other 
State  or  Territory,  or  the  District  of  Columbia,  trees,  vines,  shrubs, 
plants,  buds  or  cuttings,  subject  to  the  attacks  of  insects  and  diseases 
above  provided  for,  without  attaching  a  copy  of  said  certificate,  deface 
or  destroy  said  certificate,  or  wrongfully  attach  a  certificate,  he  shall 
be  adjudged  guilty  of  a  misdemeanor,  and  shall  upon  conviction  before 
any  justice  of  the  peace  be  fined  a  sum  not  less  than  ten  dollars  ($10.00) 
or  more  than  one  hundred  dollars  ($100.00)  and  costs  of  prosecution 
for  each  and  every  offense,  and  stand  committed  until  such  fine  and  costs 
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are  paid,  and  the  fines  so  collected  shall  be  paid  to  the  trustees  of  the 
said  college,  and  be  added  to  the  funds  herein  provided  for  carrying  out 
the  provisions  of  this  Act." 

The  following  form  of  certificate  is  issued  to  nurserymen  whose 
nursery  stock  is  free  from  dangerously  injurious  insects  and  plant  dis- 
eases. 

CERTIFICATE   OP  NURSERY  INSPECTION. 
No 

To  Whom  It  May  Concern: 

This  is  to  certify,  That  on  the day  of 190 .  .we  ex- 
amined the  nursery  stock  of growing  in 

nurseries  at County  of , 

State  of  Maryland,  in  accordance  with  the  laws  of  Maryland,  1898, 
Chapter  289,  Section  58,  and  that  said  nurseries  and  premises  are  ap- 
parently free,  so  far  as  can  be  determined  by  inspection,  from  the  San 
Jos6  scale,  Peach  Yellows,  Pear  Blight  and  other  dangerously  injurious 
insect  pests  and  plant  diseases. 

This  certificate  is  invalid  after 190  . .  and  does  not  in- 
clude nursery  stock  not  grown  within  this  State,  unless  such  stock  is 
previously  covered  by  certificate  and  accepted  by  the  State  Ento- 
mologist and  State  Pathologist. 


College  Park,  Md 190 . 


State    Entomologist. 
State    Pathologist. 


In  accordance  with  the  law  every  shipment  or  bundle  of  trees, 
plants,  shrubs,  etc.,  distributed  must  bear  a  copy  of  the  above  certificate. 
Growers  should  be  careful  to  examine  the  certificate  to  see  that  it  is  issued 
daring  the  year  that  he  received  the  consignment. 

VARIOUS  STATE  LAWS. 

In  the  passage  of  laws  protecting  and  fostering  their  respective 
.  horticultural  interests,  as  is  to  be  expected,  there  is  considerable  varia- 
tion in  their  requirements.  The  conditions  of  our  state  are  different 
from  those  in  other  states.  Also,  the  prevalence  of  different  insect 
pests  and  diseases  will  vary  in  a  marked  degree  in  the  different  states 
of  the  Union. 
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With  the  great  increase  of  the  nursery  business  and  the  consequent 
expansion  of  area  covered  by  the  trade,  the  requirements  of  different 
state  laws  upon  outside  nurserymen  has  steadily  grown  in  importance 
and  in  some  instances  make  a  hardship  upon  them.  Much  agitation 
has  been  brought  about  looking  towards  a  national  law  covering  the 
shipments  of  nursery  stock  for  interstate  commerce.  The  existence  of 
so  many  state  laws  seems  a  barrier  to  enacting  a  national  law  to  meet 
existing  conditions.  There  is  no  doubt,  however,  that  such  legislation 
is  looking  towards  diversity  in  requirements  instead  of  uniformity,  and 
no  doubt  sooner  or  later  there  will  be  sufficient  sentiment  abroad  which 
will  either  demand  a  national  uniform  law  or  vigorous  efforts  will  be 
made  to  bring  about  more  imiformity  in  existing  state  laws. 

For  the  information  of  our  nurserymen  who  sell  nursery  stock  in 
other  states  of  the  Union  we  give  here  a  summary  of  the  requirements 
of  the  laws  on  the  statute  books  in  the  respective  states. 

The  officers  of  the  department  will  gladly  aid  any  nurseryman  in 
the  state  who  holds  our  certificate  in  complying  with  the  law  of  any 
other  state  by  filing  certificates  from  their  office  or  other  details  in  meet- 
ing such  requirements. 

A  list  of  the  names  and  addresses  of  nurserymen  who  receive  cer- 
tificates from  the  department  will  be  furnished  upon  application. 

The  requirements  of  the  several  states  and  Canada,  relative  to  in- 
spectito,  certification  and  transportation  of  nursery  stock,  as  accurately 
as  we  have  been  able  to  secure,  are  briefly  summarized  below  together 
with  names  of  the  responsible  officers  in  each: 

Alabama:  A  signed  copy  of  inspection  certificate  must  be  filed 
with  the  Secretary  of  the  Alabama  State  Board  of  Horticulture,  Auburn, 
Ala.  Accompanying  the  certificate  must  be  sufficient  money  to  pay 
for  the  necessary  Alabama  tags.  A  tag  must  be  attached  to  every 
package  of  nursery  stock  delivered  in  the  state.  Tags  are  furnished  at 
the  following  cost  prices:  First  one  hundred  (100),  65  cents  postpaid; 
two  hundred  (200),  $1.00  postpaid;  five  hundred  (500),  $1.60;  one 
thousand  (1,000),  $2.00,  sent  collect  by  express.  Nurserymen  must 
attach  one  of  their  own  certificates  as  well  as  an  Alabama  certificate  to 
each  bundle  of  nursery  stock.  Also  the  following  insects  and  fungous 
diseases  are  quarantined  against:  San  Jos6  scale,  new  peach  scale, 
woolly  aphis,  crown  gall,  black  knot,  peach  yellows,  peach  and  plum 
rosette.     Prof.  R.  S.  Mackintosh,  State  Horticulturist,  Auburn,  Ala. 
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Arizona:  No  law  except  that  which  refers  to  the  inspection  of  date 
palms  grown  within  the  state  or  shipped  in  from  other  states  or  territories. 
Prof.  R.  H.  Forbes,  Director,  Agricultural  Experiment  Station,  Tucson, 
Arizona. 

Arkansiis:  All  shipments  of  nursery  stock  into  this  state  must  be 
accompanied  by  a  certificate  of  inspection  issued  by  the  proper  state 
official  and  bear  the  name  and  address  of  consignee  and  consignor. 
Prof.  C.  F.  Adams,  Entomologist  and  State  Inspector,  Fayettsville,  Ark. 

California:  Shipments  of  nursery  stock  into  California  are  held  by 
the  transportation  companies  until  inspected  by  county  horticultural 
inspectors.  All  packages  must  be  marked  with  the  name  and  address  of 
the  shipper,  name  of  the  consignor,  and  name  of  the  place  where  the 
stock  is  grown.  All  nursery  stock  infested  with  pests  not  existing  in 
California  will  be  immediately  sent  out  of  the  state  or  destroyed  at  the 
option  of  the  owner  and  at  his  expense.  Peach,  apricot,  and  almond 
trees  coming  from  districts  where  yellows  and  rosette  are  known  to  exist, 
shall  be  refused  entry  and  shall  be  destroyed  or  returned  to  the  shipper. 
Notices  of  shipment  of  nursery  stock  to  California  should  be  sent  to  the 
county  inspector  at  point  of  destination,  or  to  Mr.  Edward  M.  Ehrhorn, 
Deputy  Commissioner  of  Horticulture,  Ferry  Building,  San  Francisco, 
Cal. 

Colorado:  New  law  in  effect  January  1st.  Requires  all  shipments 
into  the  state  to  bear  a  certificate  of  inspection.  Also  that  all  nursery 
stock  shall  be  inspected  by  county  inspectors  before  being  delivered  to 
purchasers,  unless  the  State  Entomologist  notifies  the  inspectors  that 
the  stock  from  certain  nurseries  can  be  admitted  without  inspection. 
All  stock  must  be  fumigated  with  hydrocyanic  acid  gas.  Prof.  C.  P. 
Gillett,  State  Entomologist,  Fort  Collins,  Col. 

Connecticut:  All  shipments  of  stock  into  Connecticut  must  bear  cer- 
tificates of  inspection  issued  by  state  or  government  officers,  and  state- 
ment (which  may  be  made  by  the  owner)  that  the  contents  have  been 
thoroughly  fumigated.  Dr.  W.  E.  Britton,  State  Entomologist,  Agri- 
cultural Experiment  Station,  New  Haven,  Conn.  (Amended  act  of  1903). 

Ddaware:  Shipments  of  nursery  stock  into  the  state  must  bear 
certificate  of  inspection  and  also  certificate  stating  that  the  stock  had 
been  properly  fumigated.     All  nursery  stock  not  accompanied  by  proper 
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certificates  may  be  held  by  the  transportation  companies  until  it  can  be 
inspected.  Prof.  Wesley  Webb,  Secretary  State  Board  of  Agriculture, 
Dover,  Del. 

Florida:  Non-residents,  persons  or  corporations,  who  sell  nursery 
stock  in  Florida,  must  pay  a  license  tax  of  $25.00  per  annum  to  the  Col- 
lector of  Revenue  of  the  county  in  which  the  nursery  stock  is  to  be  sold 
and  obtain  from  the  county  judge  a  license  to  do  business.  This  is 
understood  to  mean  that  canvassers  or  peddlers  for  nursery  stock  if  non- 
residents, must  secure  a  license  in  each  county  of  the  state,  but  there 
is  no  interfering  with  the  shipment  of  stock  into  Florida.  There  is  no 
law  governing  the  inspection  of  nursery  stock,  but  Florida  nurserymen 
secure  certificates  from  Prof.  W.  E.  Berger,  Entomologist,  Florida  Agri- 
cultural Experiment  Station,  Gainesville,  Fla. 

Georgia:  Nurseries  are  inspected  annually.  A  signed  duplicate  of 
inspection  certificate,  together  with  a  signed  statement  by  the  nursery- 
men that  all  stock  intended  for  Georgia  will  be  f  amigated  in  accordance 
with  directions  furnished  them,  must  be  filed  in  the  ofiice  of  the  State 
Entomologist.  Ofiicial  tags  of  the  Georgia  State  Board  of  Entomology 
will  be  furnished  by  the  State  Entomologist  at  the  following  price:  One 
hundred  tags,  60  cents  postpaid;  200  tags,  85  cents  postpaid;  300  tags 
$1.10  postpaid;  500  tags,  $1.35  sent  by  express  collect;  1,000  tags,  $2.00 
sent  by  express  collect.  Each  shipment  of  nursery  stock  into  the  State 
of  Georgia  must  bear  the  oflScial  tag  of  the  Georgia  State  Board  of  Ento- 
mology, and  also  a  duplicate  certificate  of  inspection  of  the  state  from 
which  the  shipment  is  made.  (Regulations  adopted  Jan .  26, 1906.)  Prof. 
E.  L.  Worsham,  State  Entomologist,  Atlanta,  Ga. 

Hawaii:  Shipments  are  subject  to  the  regulations  of  the  Board  of 
Commissioners  of  Agriculture  and  Forestry  and  are  subject  to  inspec- 
tion and  quarantine  on  arrival  at  Honolulu,  which  is  the  only  port  where 
they  are  allowed  to  be  landed.  For  application  blanks  for  inspection  and 
special  information,  address  Hon.  C.  S.  Holloway,  Secretary,  Honolulu. 

Idaho:  No  person  can  engage  in  the  business  of  selling,  or  import- 
ing nursery  stock  without  filing  a  bond  of  ($1000.00)  one  thousand 
dollars,  with  the  Secretary  of  the  State  Board  of  Horticulture,  and  re- 
ceive a  permit,  to  do  business  within  the  state.  Shipments  into  the 
state  must  bear  a  certificate  of  fumigation  signed  by  a  person  duly 
authorized  by  the  state  where  shipment  originated,  each  package  should 


NURSERIES   AND   NURSERY  INSPECTION  111 

also  show  the  names  of  the  consignor  and  consignee,  also  place  where 
stock  was  grown.  Shipment  of  peach  stock  from  sections  where  peach 
yellows  or  peach  rosette  is  known  to  exist  is  prohibited.  Prof.  J- 
R.  Field,  State  Horticultural  Inspector,  Boise,  Idaho. 

lUiruns:  Nurserymen  or  agents  desiring  to  sell  stock  into  this  state 
are  required  to  furnish  to  the  State  Entomologist  annually  a  sworn 
statement  showing  that  the  stock  in  which  he  deals  has  been  duly 
inspected,  and  must  submit  for  approval  a  copy  of  the  certificate  of 
inspection.  All  shipments  into  the  state  must  be  accompanied  by  a  cer- 
tificate of  inspection .     Dr.  S.  A.  Forbes,  State  Entomologist,  Urbana,  111. 

Indiana:  Nursery  stock  shipped  into  the  state  shall  be  plainly 
labeled  with  the  name  of  the  consignor  and  name  of  the  consignee,  and  a 
certificate  signed  by  a  state  or  government  inspector  showing  that  the 
contents  have  been  examined .  Prof.  Benjamin  W.  Doughlas,  State  Ento- 
mologist, Indianapolis,  Ind. 

Itrwa:  Shipments  of  nursery  stock  into  this  state  must  be  accom- 
panied by  a  certificate  of  inspection,  a  copy  of  which  should  previously 
be  filed  for  approval  with  the  State  Entomologist  of  Iowa.  Prof.  H.  E. 
Summers,  State  Entomologist,  Ames,  Iowa. 

Kansas:  Nurseries  are  inspected  annually  between  June  15th  and 
November  1st.  Certificates  are  valid  \mtil  the  first  day  of  the  following 
June.  No  nursery  stock  shall  be  brought  into  the  state  nor  offered  for 
sale  within  the  state  without  having  been  previously  properly  inspected. 
(Laws  of  1907).  State  Entomological  Commission,  Topeka,  Kansas. 
Prof.  T.  J.  Headlee,  Entomologist,  Manhattan,  Kan.,  Prof.  S.  J.  Hunter, 
Entomologist,  Lawrence,  Kan. 

Kentucky:  A  copy  of  the  inspection  certificate  and  also  a  list  of  the 
contents  should  be  attached  to  each  bundle  or  package  of  nursery  stock 
shipped  into  this  state.  To  avoid  possible  delays,  etc.,  a  copy  of  the 
certificate  should  be  filed  with  the  State  Entomologist.  Prof.  H.  Garman, 
State  Entomologist,  Lexington,  Ky. 

Louisiana:  Nursery  stock  delivered  within  the  state  must  be  labeled 
with  an  official  certificate  of  inspection  based  upon  inspection  on  or 
after  July  Ist  and  made  within  twelve  months  preceding  time  of  ship- 
ment. Where  several  orders  of  nursery  stock  are  shipped  to  an  agent 
in  one  consignment  each  individual  order  must  be  tagged.    Shipments 
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not  SO  labeled  shall  be  liable  to  confiscation.  The  Entomologist  has 
power  to  require  any  one  in  the  state  to  fumigate  trees  and  plants  if 
deemed  necessary.  (Laws  of  1903,  State  Crop  Pest  Regulations,  1907.) 
Prof.  Wilmon  Newell,  Secretary,  State  Crop  Pest  Commission,  Baton 
Rouge,  La. 

Maine:  All  shipments  of  nursery  stock  into  the  state  must  bear  a 
certificate  of  inspection,  or  any  box  or  package  bearing  a  certificate  of 
fumigation  which  shall  be  an  afiidavit  made  before  a  Justice  of  the 
Peace  that  all  stock  sold  by  the  Consignor  has  been  fumigated  in  a  man- 
ner approved  by  the  State  Nursery  Inspector  of  the  state  from  which 
said  nursery  stock  is  shipped,  the  same  may  be  accepted  as  though  bear- 
ing a  proper  certificate  of  inspection.  Prof.  E.  F.  Hitchings,  State 
Entomologist,  Waterville,  Maine. 

Maryland:  Nurseries  inspected  at  least  once  in  six  months.  All 
nursery  stock  subject  to  attack  of  insect  pests  must  be  fumigated  under 
the  direction  of  State  ofiicials.  Shipments  into  the  state  must  be 
labeled  with  the  name  of  consignor  and  consignee  and  each  package 
bear  a  certificate  of  inspection.  Duplicate  certificates  should  be  filed. 
(Chapter 289,  Laws  of  1898.)  Prof.  T.  B.  Symons,  State  Entomologist; 
Prof.  J.  B.  S.  Norton,  State  Pathologist,  College  Park,  Md. 

Massachusetts:  Nurseries  are  inspected  once  each  year  and  certificates 
are  issued  by  the  State  Nursery  Inspector.  No  nursery  stock  shall  be 
sold  in  the  state  unless  the  owners  hold  an  unexpired  certificate  of  in- 
spection, unless  however,  all  stock  sold  shall  be  fumigated  with  hydro- 
cyanic acid  gas  in  the  prescribed  manner,  or  who  shall  treat  the  stock 
which  they  sell  by  some  other  method  approved  by  the  State  Nursery 
Inspector  and  who  shall  make  afiidavit  before  a  Justice  of  the  Peace 
that  all  stock  sold  by  them  has  been  fumigated  or  treated  and  who  shall 
attach  a  copy  of  such  affidavit  to  each  package,  box  or  car  of  stock  sold, 
shall  be  exempt  from  the  requirement  of  holding  a  certificate  of  inspec- 
tion. All  nursery  stock  shipped  into  the  state  shall  bear  a  certificate 
of  inspection  or  a  copy  of  an  affidavit  of  fumigation  which  meets  the  re- 
quirements of  fumigation  above  specified.  (Laws  of  1907.)  Dr.  H.  T. 
Fernald,  State  Nursery  Inspector,  Amherst,  Mass. 

Michigan:  Nurseries  are  subject  to  inspection:  infested  trees  must 
be  destroyed  and  the  remainder  of  the  stock  within  a  half  mile  must  be 
fumigated.     Shipments  into  the  state  must  bear  on  every  package, 
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plainly  labeled,  the  name  of  the  consignor  and  consignee,  statement  of 
contents,  and  a  certificate  showing  that  the  contents  have  been  inspected 
by  a  state  or  government  ofiicer,  and  if  of  species  subject  to  the  attack 
of  San  Job6  scale  must  be  fumigated  with  hydrocyanic  acid  gas,  and 
certificates  of  fumigation  must  also  be  attached  together  with  a  cer- 
tificate of  inspection.  This  applies  to  individual  orders  when  several 
are  contained  in  the  same  shipment.  All  nurserymen  whether  residents 
of  Michigan  or  other  states,  who  wish  to  grow  or  sell  stock  within  the 
state  must  apply  to  the  State  Inspector  of  Nurseries  on  or  before  August 
1st  of  each  year  for  a  license,  for  which  the  fee  is  $5-00,  and  a  bond  for 
$1000  must  be  filed.  A  license  will  not  be  granted  until  a  state  or 
government  inspection  certificate  has  been  filed.  (Laws  of  1905.)  Prof. 
L,  R.  Taft,  State  Inspector  of  Nurseries  and  Orchards,  Agricultural 
College,  Mich. 

Minnesota:  There  is  an  annual  inspection  of  all  nurseries  from 
which  stock  is  shipped  out  of  the  state.  Shipments  into  the  state  must 
be  accompanied  by  a  certificate  of  inspection.  Carrjdng  companies 
accepting  packages  of  nursery  stock  without  a  certificate  of  inspection 
are  liable.  (Laws  1903).  Prof.  P.  L.  Washburn,  State  Entomologist, 
St.  Anthony  Park,  Minn. 

Mississippi:  Every  person  or  firm  from  other  states  wishing  to 
ship  nursery  stock  into  Mississippi  must  file  a  copy  of  their  certificate 
with  the  Entomologist  of  the  Experiment  Station.  This  certificate  must 
state  that  stock  has  been  fumigated  under  the  directions  of  the  official 
issuing  the  certificate.  A  copy  of  the  certificate  must  also  be  attached 
to  every  bundle,  bale,  package,  etc.,  of  nursery  stock  delivered  within 
this  state.  Prof.  Glenn  W.  Herrick,  Experiment  Station,  Agricultural 
College,  Miss. 

Missouri:  Nurseries  inspected  annually.  Every  package  of  nursery 
stock  shipped  into  the  state  shall  be  plainly  labeled  with  the  name  and 
address  of  the  consignor  and  the  name  and  address  of  the  consignee,  and 
the  contents,  and  a  certificate  showing  that  the  contents  have  been  in- 
spected by  a  state  inspector  or  a  State  Experiment  Station  Entomolo- 
gist of  the  state  from  which  the  shipment  is  made,  to  show  that  the 
nursery  stock  is  free  from  San  Jos6  scale,  peach  yellows,  peach  rosette, 
or  other  dangerously  injurious  insects  or  diseases.  Transportation 
companies  are  forbidden  to  deliver  nursery  stock  unless  accompanied  by 
a  certificate.     Prof.  J.  M.  Stedman,  State  Entomologist,  Columbia,  Mo. 
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Montana:  All  stock  brought  into  the  state  must  be  unpacked,  in- 
spected and  fumigated  at  one  of  the  designated  quarantine  stations,  viz: 
Miles  City,  Billings,  Dillon,  Missoula,  Kalispell,  Great  Falls,  Troy, 
Plains,  Glasgow  or  Thompson  Falls.  Nursery  stock  may  be  inspected 
and  fumigated  at  other  points  of  delivery  on  payment  of  all  cost.  To  sell 
or  deliver  nursery  stock  it  is  necessary  to  first  obtain  a  license  by  paying 
a  fee  of  $25.00  and  by  filing  with  the  Secretary  of  the  State  Board  of 
Horticulture  a  bond  in  the  sum  of  $1000  annually.  Notice  of  ship- 
ment including  an  invoice  of  stock,  should  be  sent  to  the  Secretary  of 
the  Board,  Prof.  Jos.  W.  Wallisch,  Secretary  State  Board  of  Horticulture, 
Hibour  Block,  Butte,  Mont. 

Nebraska:  No  inspection  law,  but  certificate  of  inspection  should 
accompany  shipments  into  the  state.  Nurseries  are  inspected  by  Prof. 
Lawrence  Bruner,  State  Entomologist,  University  of  Nebraska,  Lincoln, 
Neb. 

Nevada:  No  law  governing  shipments  into  this  state.  Prof.  S.  B- 
Doten,  Entomologist  Experiment  Station,  Reno,  Nevada. 

New  Hampshire:  All  nursery  stock  shipped  into  this  state  must 
bear  a  certificate  of  inspection  upon  each  bundle  or  package.  A  satis- 
factory certificate  of  fumigation  will  be  accepted  in  lieu  of  an  inspection 
certificate.     Prof.  E.  D.  Sanderson,  State  Entomologist,  Durham,  N.  H. 

New  Jersey:  Shipments  of  nursery  stock  into  this  state  must  be 
accompanied  by  a  certificate,  signed  by  an  ofiicial  inspector,  certifying 
that  the  stock  has  been  inspected  and  found  free  from  San  Jos^  scale 
and  other  dangerous  injurious  pests.  If  the  stock  has  been  fumigated 
it  should  be  stated  on  the  tag.  No  licenses  and  no  fee  or  official  tags 
are  required  in  the  state.  Dr.  J.  B.  Smith,  State  Entomologist,  New 
Brunswick,  New  Jersey. 

New  Mexico:  No  law  relating  to  nursery  inspection. 

New  York:  All  shipments  of  nursery  stock  into  this  state  must  be 
accompanied  by  a  certificate  of  inspection  and  bear  name  and  address 
of  the  consignee  and  consignor.  All  shipments  may  be  inspected  and 
fumigated  by  state  inspectors.  Copies  of  the  law  and  further  informa- 
tion can  be  obtained  of  (the  enforcing  officer)  Hon.  R.  A.  Pearson,  Com- 
missioner of  Agriculture,  Albany,  N.  Y. 
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North  Carolina:  Nurserymen  shipping  stock  into  North  Carolina 
must  be  in  possession  of  valid  certificate  of  inspection,  and  a  copy  of 
this  certificate  must  be  attached  to  each  shipment  or  delivery.  A  copy 
of  this  certificate  must  also  be  previously  filed  in  the  oflSce  of  the  Ento- 
mologist. Tt  is  not  required  that  nurserymen  shall  secure  tags  from  us 
to  attach  to  their  shipments  and  it  is  not  required  by  law  that  stock 
coming  into  the  state  shall  be  fumigated,  but  it  is  greatly  to  the  ad- 
vantage of  the  nurserymen  if  he  can  give  assurance  that  his  stock  has 
been  thus  treated.  Prof.  Franklin  Sherman,  Jr.,  Entomologist,  Depart- 
ment of  Agriculture,  Raleigh,  N.  C. 

North  Dakota:  No  law.  Prof.  C.  B.  Waldron,  Entomologist,  Agri- 
cultural College,  North  Dakota. 

Ohio:  Nurseries  are  inspected  each  year,  and  certificates  are  issued 
which  are  valid  for  one  year.  Provision  is  made  for  the  official  certifica- 
tion and  fumigation  of  nursery  stock.  Nursery  stock  shipped  into  the 
state  must  be  labeled  on  the  outside  with  the  names  of  the  consignor 
and  consignee  and  be  accompanied  by  an  official  certification  of  inspec- 
tion or  fumigation.  Agents  and  dealers  who  sell  stock  within  the  state 
must  file  a  sworn  statement  as  to  the  source  from  which  said  stock  was 
obtained  and  that  it  has  been  officially  inspected.  Mr.  N.  E.  Shaw> 
'Chief  Inspector,  Department  of  Agriculture,  Columbus,  Ohio. 

Oklahoma:  The  owners  or  operators  of  nurseries  who  desire  to  ship 
stock  into  the  state  of  Oklahoma  are  required  to  make  an  application  for 
a  permit.  This  permit  is  issued  by  the  Board  of  Agriculture  upon  the 
filing  of  a  duplicate  certificate  of  inspection,  or  report  of  inspection  from 
the  State  Inspector,  who  examined  the  stock,  and  in  addition  the  appli- 
cation must  be  accompanied  by  a  remittance  of  $5.00.  If  satisfactory 
the  Board  issues  a  permit  over  the  signature  of  its  secretary,  and  in  addi- 
tion to  the  above  may  require  further  evidence  of  integrity  to  establish 
the  responsibility  and  good  faith  of  the  applicant.  All  shipments  must 
be  accompanied  by  a  tag,  on  which  is  printed  a  copy  of  this  permit  over 
the  fac-simile  signature  of  the  Secretary  of  the  Board.  All  agents  can- 
vassing for  nurseries  located  outside  the  state  are  required  to  carry  a 
duplicate  of  the  permit  of  their  principal,  which  duplicate  is  issued  upon 
payment  of  $1.00.  Quotations  on  tags  will  be  given  upon  application 
to  the  secretary.  (Act  of  1905.)  Address  all  communications  to  the 
Oklahoma  State  Board  of  Agriculture,  C.  F.  Barrett,  Secretary,  Guthrie, 
Okla. 
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Oregon:  All  shipments  of  nursery  stock  into  this  state  must  be  in- 
spected at  quarantine  stations  or  at  point  of  destination  before  delivery 
to  the  consignee.  The  importation  of  peach  trees  from  districts  known 
to  be  infected  with  little  peach  or  with  peach  yellows  is  prohibited. 
Mr.  H.  M.  Williams,  Secretary  State  Board  of  Horticulture,  Portland, 
Oregon. 

Pennsylvania:  Shipments  of  nursery  stock  into  this  state  must  be 
plainly  marked  with  the  names  of  the  consignor  and  consignee,  and  must 
be  accompanied  by  certificates  showing  that  the  contents  have  been  in- 
spected and  that  the  stock  (excepting  conifers  and  herbaceous  plants) 
has  been  properly  fumigated.  Agents  and  dealers  in  nursery  stock  are 
furnished  with  certificates  under  certain  restrictions.  Transportation 
companies  are  required  to  reject  all  consignments  entering  this  state 
unless  certificates  of  inspection  and  fumigation  are  attached.  Prof. 
H.  A.  Surface,  Economic  Zoologist,  Mr.  E.  B.  Engle,  Nursery  Inspector, 
Harrisburg,  Pa. 

Porto  Rico:  Nursery  stock  will  be  received  only  through  three  ports 
of  entry,  namely,  San  Juan,  Ponce,  and  Mayaguez,  and  must  be  accom- 
panied with  an  official  certificate  of  inspection.     It  is  subject  to  inspec- 
tion by  local  inspectors  on  arrival  at  said  ports  of  entry.    Inspectors^ 
are  appointed  by  the  Governor.     (Act  of  1905.) 

Rhode  Island:  Nursery  stock  shipped  into  the  state  must  bear  an 
inspection  certificate  or  a  fumigation  affidavit,  and  all  stock  not  so 
labeled  must  be  returned  to  the  consignor.  (Chapter  159  Laws  of  1904.) 
Mr.  A.  E.  Stene,  State  Nursery  Inspector,  Kingston,  R.  I. 

Sovih  Carolina:  Nurserymen  residing  without  the  state  of  South 
Carolina,  but  who  are  doing  business  therein,  are  required  to  file  in  the 
office  of  the  South  Carolina  State  Board  of  Entomology,  Clemson  College, 
S.  C,  their  certificate  of  inspection  and  fumigation  furnished  to  them  by 
the  entomologist  of  the  state  in  which  the  stock  is  grown.  To  those  who 
comply  with  the  above  requirements,  the  official  tags  of  the  Board  are 
issued,  upon  order,  at  a  cost  of  eighty-five  cents  for  the  first  one  hun- 
dred and  fifteen  cents  for  each  additional  one  hundred.  Prof.  Chas.  E- 
Chambliss,  State  Entomologist,  Clemson  College,  S.  C. 

Sovih  Dakota:  Out-state  nurseryinen  desiring  to  do  business  in 
this  state  must  first  make  application  for  a  permit  from  the  Secretary 
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of  the  State  Board  of  Agriculture  accompanied  with  a  fee  of  $10.00  and 
filing  a  copy  of  their  official  certificate  in  said  office.  Mr.  C.  N.  Mc- 
Ilvaine,  Secretary  State  Board  of  Agriculture,  Huron,  South  Dakota. 
Prof.  Robert  Matheson,  State  Entomologist,  Brookings,  S.  D. 

Tennessee:  Nurseries  are  inspected  annually.  Certificates  are  issued 
not  later  than  November  1,  and  become  void  after  August  1  of  the  fol- 
lowing year.  Parties  shipping  nursery  stock  into  Tennessee  must  file 
duplicate  certificate  of  inspection,  signed  in  person  by  proper  official, 
with  the  Secretary  of  the  State  Board  of  Entomology,  Knoxville,  Tenn- 
A  certficate  of  inspection  must  be  attached  to  each  package  of  nursery 
stock  shipped  into  the  state.  All  nursery  stock  shipped  or  delivered 
within  the  state  must  be  fumigated  before  delivery.  Prof.  H.  A.  Morgan, 
Secretary  State  Board  of  Entomology,  Knoxville,  Tenn. 

Texas:  Nurserymen  desiring  to  sell  stock  in  this  state  must  first 
file  a  certified  copy  of  the  certificate  of  inspection  issued  by  the  state  or 
government  inspector  showing  that  the  stock  has  been  examined  and 
found  apparently  free  from  all  dangerously  insect  pests  and  diseases, 
and  where  fumigation  is  required  it  must  show  that  the  stock  has  been 
fumigated.  On  filing  such  certificate  a  fee  of  one  dollar  ($1.00)  is 
charged.  All  shipments  must  be  accompanied  by  a  copy  of  said  cer- 
tificate attached.  Hon.  R.  T.  Wilmer,  Commissioner  of  Agriculture, 
Austin,  Texas. 

Utah:  Any  person,  firm  or  corporation,  selling  stock  within  the 
state  must  first  obtain  a  license  from  the  State  Board  of  Horticulture. 
Five  dollars  for  any  annual  business  below  $1,000;  $10.00  for  any  annual 
business  over  $3,000,  and  under  $10,000;  $50.00  for  any  annual  busi- 
ness over  $10,000,  and  by  filing  with  the  Secretary  of  the  Board  a  bond 
in  the  sum  of  $500.00  conditioned  that  the  principal  will  comply  with 
the  law  and  pay  the  cost  of  fumigating  nursery  stock  imported  or  sold 
within  the  state,  and  the  expense  of  destruction  of  any  infected  stock. 
Licenses  are  granted  for  one  year.  Shipments  of  nursery  stock  (except 
conifers  and  delicate  ornamental  plants)  into  the  state  must  be  accom- 
panied by  a  certificate  of  fumigation  or  disinfection  by  hydrocyanic 
acid  gas  before  shipment.  (Law  of  1907.)  It  shall  be  the  duty  of  per- 
sons, firms  or  corporations  to  provide  their  salesmen  or  agents  with  a 
certificate  of  the  State  Board  of  Horticulture,  stating  the  name  of  such 
agent  and  name  and  address  of  the  firm  they  represent,  together  with 
the  license  number  of  such  firm;  to  attach  a  copy  of  the  certificate  of 
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inspection  to  each  delivery  of  trees  into  the  state;  to  file  with  the  Sec- 
retary of  the  State  Board  of  Horticulture,  a  statement  of  their  annual 
business  when  making  application  for  hcense,  and  when  printed  copies 
of  certificates  of  fumigation  are  used,  they  shall  file  with  the  Secretary 
of  the  State  Board  of  Horticulture  a  duplicate  (not  a  copy)  of  the  original 
certificate.  (Rules,  February  27,  1908).  Mr.  J.Edward  Taylor,  Sec- 
retary State  Board  of  Horticulture,  Chamber  of  Commerce,  Salt  Lake 
City,  Utah. 

Vermont:  No  law.  Mr.  Wm.  Stuart,  Horticulturist,  Agricultural 
Experiment  Station,  Burlington,  Vt. 

Virginia:  Nurserymen  must  file  a  copy  of  their  certificate  of  nur- 
sery inspection  with  the  State  Entomologist,  Blacksburg,  Va.  Applica- 
tion must  also  be  made  to  the  Auditor  of  Public  Accounts,  Richmond, 
Virginia,  accompanied  by  certified  check  or  draft  for  $20.00  drawn  or 
endorsed  payable  to  the  Treasurer  of  the  State  of  Virginia.  Personal 
checks  will  not  be  accepted.  A  copy  of  the  certificate  of  registration 
issued  by  the  Auditor  should  be  in  the  hands  of  each  agent.  These 
duplicates  may  be  obtained  free  by  applying  to  the  State  Entomologist. 
When  stock  is  shipped  into  this  state,  each  carload,  box,  bale  or  pack- 
age must  be  accompanied  by  the  oflScial  tag  of  the  State  Entomologist, 
which  can  be  obtained  at  cost  of  printing  by  applying  to  his  ofiice.  Prof, 
J.  L.  Phillips,  State  Entomologist,  Blacksburg,  Va. 

Washington:  No  person,  firm  or  corporation  shall  engage  or  con- 
tinue in  the  business  of  selling  as  agent,  soUcitor,  or  otherwise,  within 
the  state,  or  importing  nursery  stock  without  firet  having  obtained  a 
license.  Application  therefor  must  be  made  to  the  Commissioner  of  Hor- 
ticulture, together  with  a  satisfactory  bond  of  $1,000;  each  bond  must 
be  renewed  each  second  year.  Such  bond  shall  be  conditioned  that 
the  principal  or  his  agents,  will  obey  the  provisions  of  the  law,  and  that 
said  principal  will  pay  the  cost  of  disinfection  or  destruction  of  all  in- 
fested nursery  stock  and  fruit  sent  into  the  state  by  said  principal  or  his 
agents.  The  license  fee  for  nurserymen  and  tree  dealers  shall  be  $5.00, 
and  for  other  agents  or  salesmen  $2.50.  All  licenses  expire  two  years 
from  date  of  issue  unless  renewed  upon  the  same  terms  originally  pro- 
vided for.  Every  person  licensed  to  do  business  in  the  state  must  notify 
the  Commissioner  of  Horticulture  of  his  intention  of  shipping  nursery 
stock,  giving  the  names  and  addresses  of  the  persons,  firms  or  corpora, 
tions  to  whom  they  are  sold.     Such  notice  shall  contain  the  name  and 
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address  of  both  consignor  and  consignee,  an  invoice  of  the  goods  to  be 
shipped  and  point  from  which  they  are  to  be  delivered.  A  copy  of  such 
notice  shall  also  be  sent  to  the  county  horticultural  inspector  of  the 
county  in  which  the  point  of  destination  is  located.  For  full  informa- 
tion address  Mr.  F.  A.  Huntley,  Commissioner  of  Horticulture,  Tacoma, 
Washington. 

West  Virginia:  Nurseries  are  inspected  and  certified  once  each  year. 
Certificates  are  valid  for  one  year  from  the  15th  of  September.  No  per- 
sons shall  deliver  any  nursery  stock  consigned  to  points  in  the  state 
from  points  without  the  state  unless  at  least  ten  days  before  the  time 
of  delivery  a  notice  in  writing  is  given  to  the  Director  of  the  West  Vir- 
ginia Experiment  Station,  Morgantown,  W.  Va.,  of  the  number  of  trees  in 
such  consignment,  and  the  place  from  whence  such  trees  were  shipped 
and  the  destination  of  the  same,  and  said  director  may  cause  the 
inspection,  fumigation  or  destruction  of  the  said  stock  if  found  in- 
fested with  San  Jos6  scale  or  any  infectious  disease.  (Laws  of  1907.) 
Every  person  who  employs  traveling  salesmen  for  the  sale  of  nursery 
stock  shall  take  out  a  license  in  some  county  of  the  state  for  which  he 
shall  pay  a  fee  of  $10.00  per  annum.  Every  such  principal  shall  file 
with  the  clerk  of  the  county  a  list  of  all  agents  or  salesmen.  (Laws  of 
1905.)  Mr.  J.  B.  Garvin,  Secretary,  Board  of  Agriculture,  Charleston, 
W.  Va.;  Prof.  J.  H.  Stewart,  Director  Agricultural  Experiment  Station, 
Morgantown,  W.  Va. 

Wisconsin:  All  shipments  of  nursery  stock  into  this  state  must  be 
accompanied  by  a  certificate  of  inspection  issued  by  the  proper  state  or 
government  official  and  bear  the  name  and  address  of  consignee  and 
consignor.     Prof.  E.  P.  Sandsten,  Inspector,  Madison,  Wis. 

Wyoming:  Any  person  or  firm  wishing  to  do  business  in  this  state 
must  first  obtain  a  license.  Licenses  are  issued  on  application  for  a 
period  terminating  on  July  1  of  the  next  succeeding  inspection  year 
(approximately  two  years).  All  applications  must  be  accompanied  by 
the  license  fee  ($25.00),  a  bond  in  the  sum  of  five  hundred  dollars 
($500)  conditioned  that  the  principal  will  faithfully  obey  the  law  of  the 
State  of  Wyoming,  and  by  a  certified  certificate  of  inspection  from  an 
authorized  inspector  in  the  state  from  which  shipments  are  to  be  made. 
On  receipt  of  these,  the  Secretary  of  the  State  Board  issues  authorized 
shipping  tags  (at  cost).  Nursery  stock  may  not  enter  the  state,  and  trans- 
portation companies  may  not  deliver  unless  such  tag  be  attached  to  each 
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and  every  box,  bundle  or  bale.  The  presence  of  the  shipping  tag  shall 
be  taken  as  prima  facie  evidence  of  inspection  and  no  further  inspection 
is  required,  though  the  Board  reserves  the  right  to  reinspect  if  for  any 
cause  it  may  deem  it  wise  to  do  so.  Notice  before  shipment  should  be 
made  to,  and  a  circular  of  information  obtained  from  Prof.  Aven  Nelson, 
Secretary  State  Board  of  Horticulture,  Laramie,  Wyo. 

Canada:  All  nursery  stock  coming  into  this  country  from  coimtries 
where  the  San  Jos6  scale  has  been  found,  must  be  fumigated  at  one  of 
the  designated  ports  of  entry  by  a  federal  official,  at  government  ex- 
pense. All  nursery  stock  must  be  imported  through  one  of  the  following 
ports  of  entry  between  the  dates  specified:  Winnipeg,  Man.,  and  St. 
John,  B.  B.,  between  March  15th  and  May  15th,  or  between  October  27th 
and  December  7th;  Windsor,  Ont.,  Niagara  Falls,  Ont.,  and  St.  Johns, 
Que.,  between  March  15th  and  May  15th,  or  between  Septemberl26th 
and  December  7th.  At  Vancouver,  B.  C,  during  the  winter  months 
only,  between  October  1st  and  May  1st.  Dr.  James  Fletcher,  Dominion 
Entomologist,  Ottawa,  Canada. 

British  Columbia:  For  this  province  all  shipments  of  nursery  stock 
will  be  inspected  at  the  Inspection  Station, Vancouver,  B.  C.  Nurserymen 
are  required  to  put  up  bonds  in  the  sum  of  two  thousand  dollars  ($2,000), 
and  to  take  out  licenses  before  being  allowed  to  sell  nursery  stock  in  the 
provinces.  Mr.  J.  R.  Anderson,  Deputy  Minister  of  Agriculture,  Vic- 
toria, B.  C. 

Ontario:  All  shipments  of  nursery  stock  from  the  United  States 
into  Ontario  must  come  by  way  of  Dominion  fumigating  houses  at  Nia- 
gara Falls  or  Windsor  (see  note  above  as  to  Canada).  Sale  of  infested 
nursery  stock  is  prohibited.  All  domestic  nursery  stock  must  be  fumi- 
gated under  supervision  of  officers  of  Provincial  Department  of  Agricul- 
ture, Mr.  C.  C.  James,  Deputy  Minister  of  Agriculture,  Toronto,  Ont. 

NATIONAL   LAWS. 

As  mentioned  heretofore  there  is  no  national  law  governing  inspec- 
tion or  transportation  of  interstate  shipments  of  nursery  stock. 

There  is  also  no  law  governing  the  inspection  of  imports  or  exports. 
It  is  hoped  that  such  a  law  will  shortly  be  enacted  to  prevent  as  far  as 
possible  the  introduction  of  any  new  pests  from  other  countries  in  such 
shipments. 
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INSTRUCTIONS  TO    OUT-STATE   NURSERYMEN. 

Section  60  of  the  Maryland  law  plainly  defines  the  requirements  of 
nurserymen  outside  of  the  state  desiring  to  sell  nursery  stock  in  the 
state  and  is  here  inserted  for  their  information. 

"That  when  any  trees,  plants,  shrubs,  vines,  buds  or  cuttings,  com- 
monly known  as  nursery  stock  are  shipped  into  the  state  from  any  other 
state  or  territory^,  or  the  District  of  Columbia,  to  any  nurseryman, 
broker,  dealer,  agent  or  other  person  in  this  state,  every  carload,  bale, 
box  or  package  thereof  shall  be  plainly  labeled  on  the  outside  with  the 
name  of  the  consignor,  the  name  of  the  consignee,  and  a  certificate  show- 
ing that  the  contents  have  been  inspected  by  a  qualified  state  or  govern- 
ment officer,  and  that  the  trees,  plants,  vines,  shrubs  or  cuttings  therein 
contained  are  apparently  free  from  the  insects  and  diseases  herein^ 
provided  for.  Whenever  any  trees,  plants,  vines,  shrubs,  buds  or  cut- 
tings are  shipped  into  this  state  from  any  other  state  or  territory,  or  the 
District  of  Columbia,  without  such  certificate  plainly  fixed  on  the  outside 
of  each  carload,  box,  bale  or  package,  the  agent  of  the  transportation 
company,  firm  or  person,  receiving  same  shall  not  deliver  said  nursery 
stock  to  the  consignee  or  agent  representing  the  consignor,  and  said 
agent  of  the  transportation  company,  firm  or  person,  shall  notify  the 
State  Entomologist  or  State  Pathologist  at  the  Maryland  Agricultural 
College,  and  said  state  ofiicer  receiving  such  notification  shall  immedi- 
ately notify  any  justice  of  the  peace  of  this  state  to  issue  a  summons  for 
the  consignee,  and  the  agent  or  consignor,  if  he  be  known,  of  such  car- 
load, bale,  box  or  package  of  nursery  stock,  to  appear  before  him  on  a 
certain  day  to  be  named  therein,  to  show  why  such  trees,  plants,  vines, 
shrubs,  buds  or  cuttings  should  not  be  seized  as  being  in  violation  of  the 
provisions  of  this  Act,  and  on  trial  thereof,  if  said  justice  be  satisfied 
that  the  provisions  of  this  Act  have  been  violated,  said  justice  shall 
order  said  agent  or  consignee  to  return  such  carload,  box,  bale  or  package 
of  trees,  plants,  shrubs,  vines,  buds  or  cuttings,  immediately  to  the  ship- 
per or  consignor,  unless  said  consignee  or  agent  of  the  consignor  at  his 
expense,  shall  forthwith  have  said  nursery  stock  examined  by  the  State 
Entomologist  and  State  Pathologist  of  this  state,  and  such  ofiicers  cer- 
tify to  such  justice  of  the  peace  that  said  nursery  stock  is  apparently 
free  from  the  insects  and  diseases  mentioned  herein,  and  tag  every  such 
carload,  box,  bale  and  package  inspected  by  said  officers,  with  their 
certificate  of  inspection,  and  if  said  agent  or  consignee  shall  fail  to  have 
said  nursery  stock  examined  by  said  state  officials,  or  fail  to  return  such 
carload,  box,  bale  or  package  thereof,  then  said  justice  of  the  peace 
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shall  order  and  direct  the  constable  or  sheriff  to  bum  and  destroy  all 
such  trees,  plants,  shrubs,  vines,  buds  or  cuttings  that  have  been  shipped 
into  this  state  in  violation  of  this  Act." 

"61.  That  whenever  any  agent  of  a  transportation  company,  firm 
or  person,  shall  receive  a  carload,  box,  bale  or  package  of  trees,  plants, 
shrubs,  vines,  buds  or  cuttings  without  a  certificate  attached,  as  pro- 
vided for  in  Section  60  of  this  Act,  and  shall  fail  to  notify  the  state  En- 
tomologist or  State  Pathologist  of  this  fact  immediately  upon  the  arrival 
of  such  nursery  stock,  and  before  delivering  the  same  to  the  consignee, 
said  agent  of  the  transportation  company,  firm  or  person  shall  be  ad- 
judged guilty  of  a  misdemeanor,  and  shall  upon  conviction  before  a  justice 
of  the  peace,  be  fined  a  sum  not  less  than  ten  dollars  ($10.00)  nor  more 
than  one  hundred  dollars  ($100.00)  and  costs  of  prosecution  for  each 
Und  every  offense,  and  stand  committed  until  such  fine  and  costs  are 
paid ;  and  the  fines  so  collected  shall  be  paid  to  the  trustees  of  said  College 
to  be  added  to  the  funds  herein  provided  for  carrying  out  the  pro\isions 
of  this  Act.  If  any  nurseryman,  dealer  or  agent,  sell,  ship  or  deliver 
any  trees,  plants,  shrubs  or  vines  into  or  in  this  state,  which  is  infested 
with  San  Jos6  scale,  peach  yellows,  pear  blight  or  other  injurious  dis- 
eases, and  upon  examination  by  the  State  Pathologist,  State  Entomolo- 
gist or  their  assistants,  is  condemned  by  being  so  infested,  the  said  trees, 
plants,\'ines  and  shrubs  shall  be  destroyed,  and  the  nurseryman,  dealer  or 
agent  shall  forfeit  the  value  of  such  stock,  and  shall  not  collect  the  same 
from  the  purchaser  or  consignee.'' 

All  nurserymen  who  desire  to  do  a  business  in  this  state  should  file 
with  the  State  Horticultural  Department,  before  making  such  shipments 
a  copy  of  their  nursery  inspection  certificate.  We  desire  these  certifi- 
cates to  determine,  as  far  as  possible,  by  whom  the  inspections  were 
made.  No  tags  from  this  department  are  necessary  on  shipments  into 
the  state.  Simply  attach  copy  of  your  certificate  of  nursery  inspection, 
and  shipments  will  be  delivered  by  our  transportation  agents.  It  is  not 
desired  to  in  any  way  restrict  the  commerce  of  outside  nurserymen  in 
this  state,  but  any  violation  of  the  above  section  will  be  immediately 
dealt  with. 

COOPERATION   OF   RAILROAD   AGENTS. 

As  will  be  seen  in  section  No.  61  of  the  Maryland  Law,  that  agents 
of  all  railroads  or  transportation  companies  are  compelled  to  hold  up 
any  shipment  of  nursery  stock  either  from  within  or  without  the  state, 
that  have  not  attached  an  up-to-date  copy  of  an  ofiicial  certificate  of 
nursery  inspection,  issued  by  a  regular  state  ofiicial. 
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Failure  on  their  part  to  report  to  this  department  any  irregularity 
in  the  shipments  of  nursery  stock  will  be  considered  a  misdemeanor 
and  shall  upon  conviction  thereof  be  fined  a  sum  not  less  than  ten  dollars 
($10.00)  and  not  more  than  one  hundred  ($100.00)  and  costs  of  prosecu- 
tion for.  each  and  every  offense. 

We  must  have  the  aid  and  cooperation  of  all  agents  in  the  state  in 
order  to  rightly  perform  our  duties  and  prevent  the  dissemination  of 
iminspected  and  uncertified  stock. 

RELATION   OP   FRUIT  GROWERS   TO   NURSERYMEN. 

The  relation  between  fruit  growers  and  nurserymen  should  be  most 
cordial  and  candid  for  each  must  depend  on  the  other.  The  nurseryman 
could  not  exist  without  his  fruit  grower  customers,  and  on  the  other  hand 
few  trees  would  be  planted  if  each  man  had  to  propagate  his  own.  To 
be  successful,  the  nurseryman  must  have  the  confidence  of  the  fruit  grower. 
There  have  been  times  when  the  fruit  grower  was  justified  in  condemning 
the  nurseryman  in  strong  terms  because  the  trees  were  not  of  the  grade 
or  variety  purchased  and  paid  for.  There  is  nothing  meaner  in  the 
whole  business  of  fruit  growing  than  for  a  nurseryman  to  sell  and  agree 
to  deliver  one  variety,  and  then  without  the  knowledge  or  consent  of  the 
customer  to  deliver  some  other  variety,  no  matter  if  it  is  done  by  inten- 
tion or  by  error.  If  the  fruit  grower  wants  to  order  Ben  Davis  apple 
trees  it  is  the  nurserjrman's  duty  to  deliver  Ben  Davis  and  nothing  else. 
If  he  cannot  furnish  Ben  Davis  trees  it  is  his  duty  to  say  so  and  then  to 
obtain  permission  before  substituting  some  other  variety.  It  is  a  satis- 
faction to  know  that  reliable  nurserymen  are  honorable  in  this  matter 
and  may  be  depended  on  to  deal  fairly. 

When  a  fruit  grower  decides  upon  planting  trees  he  should  make 
out  a  list  stating  what  he  wants;  that  is,  the  names  of  varieties,  the 
number  of  trees  of  each  variety,  the  age  and  size,  low  headed  or  high 
headed,  root  grafted  or  budded,  and  submit  this  list  to  the  nurseryman 
asking  first  if  he  can  furnish  the  trees  as  specified,  and  second  at  what 
price.  Dealing  direct  with  the  nurseryman  is  best,  then  he  can  be  held 
responsible  if  the  trees  are  not  as  represented.  Nurserymen  who  win 
the  confidence  of,  and  deal  fairly  with,  their  customers,  need  not  worry 
about  future  sales.     One  honest  deal  will  be  followed  by  many  orders. 

As  a  rule  it  is  best  to  deal  with  the  nearest  reliable  nurseryman, 
then  shipments  will  be  shorter  and  freight  or  express  bills  less  than 
when  dealing  with  distant  firms. 
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Personal  acquaintance  between  nurserymen  and  fruit  growers  is 
most  desirable. 

Growers  are  warned  against  the  practice  of  entering  into  a  contract 
with  a  tree  agent  or  nurseryman  in  paying  a  high  price  for  the  trees  with 
the  understanding  that  the  agent  or  nurserymen  will  care  for  the  trees 
for  a  number  of  years  or  until  some  commence  bearing.  In  certain  cases 
the  agent  has  left  the  locaUty  or  the  nurseryman  closed  out  the  business 
of  the  firm  issuing  these  contracts,  continuing  the  business  under  a  new 
name.  Such  unreliable  firms,  and  it  may  be  added  there  are  but  few 
in  the  country,  extort  from  the  grower  a  high  price  for  the  trees  with  no 
intention  of  fulfilUng  their  contract  in  caring  for  the  trees,  and  if  they  do 
they  are  usually  not  in  a  position  to  give  the  orchard  the  attention  that 
it  deserves  and  requires. 

Maryland  growers  may  have  confidence  in  the  Maryland  nursery- 
man as  a  whole,  for  we  believe  that  the  men  engaged  in  the  nursery 
business  in  this  state  have  the  interests  of  the  purchaser  at  heart  and 
will  spare  no  means  to  give  entire  satisfaction. 

Some  of  our  nurserymen  have  large  variety  orchards  fruiting  which 
enables  them  to  learn  the  characteristics  of  any  comparatively  new 
varieties  and  check  upon  the  old.  It  also  affords  opportunity  to  secure 
vigorous  buds  for  the  nursery  which  is  vital  in  the  production  of  good 
trees. 

Further,  in  but  few  instances  have  we  experienced  any  irregularity 
by  outside  nurserymen.  Most  states  have  laws  similar  to  ours  and 
require  all  stock  to  be  inspected  and  fumigated,  and  this  Department 
requires  the  nurseryman  wishing  to  do  business  in  this  state  to  first  file 
a  copy  of  his  official  certificate  in  this  office.  By  this  means  we  know 
who  inspected  the  nurseries  and  also  the  firms  that  intend  to  do  business 
in  the  state. 

GROWERS   AND  THE  LAW. 

The  Maryland  horticultural  law  was  passed  at  the  instance  of  both 
growers  and  nurserymen  of  Maryland  and  its  enforcement  presents 
duties  and  obUgations  to  both,  as  well  as  extends  privileges  and  pro- 
tection alike.  The  grower  must  protect  the  trees  in  the  orchard  from 
serving  as  a  public  menace  in  the  distribution  of  any  pest,  the  nursery- 
men must  protect  the  trees  in  the  nursery  in  order  that  their  distribution 
will  not  disseminate  injurious  insects  or  diseases. 

It  is  due  the  orchardist  that  in  a  contract  with  the  nurserymen  for 
so  many  trees  at  such  a  price,  that  he  receive  his  money's  worth  of  good 
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sound,  clean  trees  or  plants;  and  ignorance  on  the  part  of  the  nursery- 
man in  sending  out  diseased  trees  or  plants  is  not  excusable  for  break- 
ing his  contract  with  the  orchardist.  It  is  likewise  due  the  nurseryman 
that  he  secure  a  reasonable  profit  from  his  business,  and  if  the  expenses 
in  connection  with  keeping  his  nursery  free  from  the  various  pests  ac- 
cordingly increases  the  cost  of  production,  the  price  of  good  nursery 
stock  must  certainly  increase  at  a  corresponding  rate.  We  believe  in 
a  thorough  inspection  of  the  nurseries  and  we  believe  that  the  nursery 
men  as  a  whole  are  desirous  of  such  an  inspection  being  as  rigid  as  pos- 
sible. But  it  is  due  them  that  such  inspection,  together  with  the  re- 
quirements following  it,  entail  as  little  loss  and  trouble  as  is  consistent 
in  the  distribution  of  good,  clean,  healthy  nursery  stock. 

In  order  to  obtain  the  best  results  in  our  efforts  to  guard  the  interests 
of  all  concerned  we  must  have  the  cooperation  of  all  parties. 

It  is  the  duty  of  the  grower  to  notify  the  officers  of  the  department 
whenever  they  observe  that  the  sections  of  the  law  relating  to  the  certi- 
fication and  transportation  of  nursery  stock  have  been  violated  either 
by  nurserymen  within  or  without  the  state.  Upon  receiving  such  in- 
formation the  officers  will  immediately  investigate  and  correct  the  ir- 
regularity. There  is  hestitancy  on  the  part  of  some  growers  even  to-day 
against  planting  trees  that  have  been  fumigated  with  hydrocyanic  acid 
gas.  There  is  no  reason  for  this  doubt,  for  it  has  been  conclusively 
demonstrated  not  only  by  this  Station,  but  by  many  others  in  the  coun- 
try that  nursery  trees  will  stand  fumigating  without  injury  with  this 
gas  double  and  three  times  the  recommended  strength  used  by  nursery- 
men in  this  state,  when  conducted  in  the  proper  manner.  If  any  one 
desires  to  see  further  evidence  we  will  be  pleased  to  send  him  bulletin 
No.  105  of  this  Station  in  which  the  subject  is  thoroughly  discussed. 

Further,  fumigation  is  the  best  assurance  that  the  nurserymen  can 
give  the  orchardists  as  a  preventive  in  the  dissemination  of  injurious 
insects.  The  grower  therefore  must  insist  that  the  nurserymen  should, 
as  required  by  law,  fumigate  his  trees  in  a  proper  manner  and  report  to 
this  department  failure  on  the  part  of  nurserymen  to  comply  with  same. 

SIZE   AND   GRADE   OP   NURSERY  TREES. 

Usually  the  grade  of  a  nursery  tree  is  determined  by  its  height, 
straightness  of  trunk,  and  caliper  at  a  point  three  inches  from  the  ground. 
This  rule  of  size,  straightness  and  trunk  caliper,  holds  for  those  varieties 
which  are  good  growers  in  the  nursery,  but  there  are  others,  and  desirable 
ones  too,  like  Rhode  Island  Greening,  which  are  crooked  growers  and 
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make  first-class  trees  even  though  they  are  crooked.  A  first-class  tree 
should  be  well  grown,  be  healthy  and  vigorous,  have  the  peculiar  char- 
acters of  the  variety  (this  allows  crooked  trunks  if  they  result  from  the 
natural  habit  of  the  tree),  be  free  from  insect  and  disease  blemishes,  with 
smooth  clean  bark  and  stocky  trunk,  have  the  union  of  cion  or  bud  with 
stock  healed  over,  and  be  mature  (this  means  that  the  green  leaves  should 
not  be  stripped  off  before  they  are  ready  to  drop  naturally). 

Low-headed  trees  can  not  of  course  be  graded  in  height  with  high 
headed  ones  of  the  same  grade,  nor  can  one  year  old  trees  compare  in  all 
respects  with  two  year  olds  of  the  same  grade.  A  general  standard  for 
grading  is  adopted  by  most  nurserymen  and  this  in  a  measure  answers 
the  purpose  if  the  stock  is  about  the  same  age  and  character  when  sold. 
Now  that  low  headed  and  one  year  old  trees  (besides  the  peach)  are  de- 
manded, it  might  be  a  good  plan  to  adopt  certain  measurements  for  low- 
headed  trees  and  others  for  high-headed  trees  one  year  old,  and  other 
measurements  for  high-headed  trees  and  low-headed  trees  two  years 
old,  etc. 

However,  the  main  point  is  this — see  to  it  that  the  nurserymen 
ship  the  grade  they  accept  pay  for.  When  writing  for  prices  of  trees  of 
different  grades,  ask  them  to  give  measurements  of  each  grade  and  then 
refuse  to  accept  any  trees  not  up  to  those  measurements.  In  other 
words  let  the  nurseryman  establish  his  grades  and  make  him  live  up  to 
them. 

One  nursery  firm  in  Maryland  grades  its  stock  as  follows: 

APPLE,   CHERRY  AND  PEAR. 

1st  grade —        f  inch  caliper  and  up — 5  to  7  feet  high. 
2d       "        ftof     "         "  "         5  to  6     "       " 

3d       "        i  to  f     "         ''  "  4  to  5     "       " 

4th     "    —3  to  4  feet  high. 
5th     "    —2  to  3     "       " 

PEACH. 

1st  grade —        A  ii^ch  caliper  and  up — 4    to  6  feet  high. 
2d       «        i  to  A  "         "  "  ^  to  ^   "       " 

3d       "    —3  to  4  feet  high. 
4th     "    —2  to  3     "       " 

It  will  be  noticed  that  nothing  is  said  regarding  age  of  the  apple, 
cherry  and  pear  stock  above,  and  the  measurements  all  refer  to  high 
headed  trees.     The  peach  stock  is  one  year  old. 
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CARE  OF  TREES  UPON  ARRIVAL. 

As  soon  as  shipments  arrive  the  boxes  or  bales  should  be  opened  at 
once  and  the  trees  be  heeled  in  immediately  unless  they  are  considerably 
dried  out,  in  which  case  they  should  be  buried  in  damp  groimd  for  sev- 
eral days  and  then  be  heeled  in.  To  heel  in  trees  in  fall  for  remaining 
over  winter,  dig  a  trench  15  or  18  inches  deep  running  east  and  west 
with  south  side  sloping  and  place  the  roots  in  the  trench  with  the  tops 
slanting  to  the  south.  Dig  away  the  north  bank  of  the  trench  and 
throw  the  earth  over  the  roots  and  half  way  up  the  trunks  and  tramp 
down  well.  Place  another  row  of  trees  in  the  new  trench  and  proceed 
as  before.  The  roots  and  part  of  the  trunks  must  be  well  covered  so 
they  cannot  dry  out.  The  object  of  pointing  the  tops  to  the  south  is  to 
have  the  branches  shade  the  trunks  and  thus  prevent  any  injurious 
action  by  the  winter  sun  on  the  trunks  as  might  occur  if  the  tops  are 
pointed  in  any  other  direction. 

For  spring  heeling  in  it  does  not  matter  how  the  tops  are  placed 
so  long  as  the  roots  are  kept  moist. 

It  is  often  the  case  that  when  the  proper  way  of  heeling  in  trees  is 
not  understood,  the  roots  are  only  partly  covered  and  they  dry  out  to 
the  extent  that  the  trees  make  only  a  weak  start,  if  any,  and  die  during 
the  first  season.  Naturally,  the  nurseryman  is  blamed  for  sending  poor 
trees  although  they  are  first-class  and  the  fault  Ues  entirely  with  the 
purchaser. 

PLANTING  THE  TREES. 

In  digging  nursery  trees  the  root  system  is  injured  and  about  seven- 
eighths  or  more  of  it  is  left  in  the  ground.  Since  the  root  S3rstem  is  re- 
duced so  much  the  top  must  be  reduced  proportionally  to  maintain  a 
fair  balance  between  top  and  root.  The  roots  should  be  pruned  so  as  to 
leave  only  three  or  four  inches  of  each  one.  All  bruised  parts  should  be 
pruned  oflf  and  all  cuts  should  be  clean  and  smooth.  The  tree  is  then  in 
shape  to  be  quickly  and  easily  planted  for  a  sUght  up  and  down  move- 
ment of  the  tree  while  the  earth  is  being  thrown  in,  will  settle  the  earth 
around  the  roots  where  it  should  be  firmly  packed.  If  the  ground  is 
well  prepared  the  holes  for  the  trees  need  not  be  very  large,  but  if  it  is 
hard  or  in  sod  it  is  well  to  make  them  three  or  even  four  feet  across. 

The  tops  should  be  pruned  leaving  spurs  with  two  to  four  buds  each, 
and  the  "leader"  should  be  cut  off  about  two  and  one-half  feet  from  the 
ground.  The  more  foUage  the  better  on  the  little  trees  because  leaves 
increase  the  circulation  and  assimilation  of  the  sap  and  shade  the  trimks. 
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CONCLUSION. 

In  conclusion  the  writers  have  endeavored  to  discuss  plainly  the 
various  aspects  of  tree  growing  from  the  bud  to  the  orchard  field.  The 
suggestions  offered  embody  the  results  of  our  experience  and  observa- 
tion in  the  work  from  conditions  as  presented  in  Maryland.  There  are 
given  parts  of  the  Maryland  law  which  affect  both  nurseryman  and 
grower  and  also  a  summary  of  the  laws  of  other  states  giving  information 
as  to  their  respective  requirements. 

The  discussion  of  the  inspection  of  nurseries  and  orchards  is  given 
for  the  benefit  of  all  concerned  with  the  hope  that  there  will  continue 
the  confidence  which  should  exist  among  all  parties  interested. 

The  oflScers  of  the  Department  solicit  the  co6peration  of  all  con- 
cerned for  by  this  means  only  can  the  greatest  good  result  in  the  promo- 
tion of  horticulture  in  Maryland. 

There  are  abundant  opportxmities  for  successful  orcharding  in  the 
state  and  we  should  all  make  every  effort  to  promote  the  industry  and 
and  cause  Maryland  to  be  more  prominently  known  as  a  horticultural 
state. 


THE  MARYLAND 
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MISCELLANEOUS  TREATMENT  FOR  SAN  JOSE  SCALE 
By  Thomas  B.  Stmons 

Introduction 

The  control  of  the  San  Jos6  scale  in  Maryland  has  reached  the 
point  where  spraying  for  the  pest  each  year  is  considered  by  the  pro- 
gressive orchardist  as  routine  work.  The  home-made  lime-sulfur  wash 
is  thoroughly  established  as  an  effective  and  cheap  remedy  for  the  pest. 
In  addition  it  has  fungicidal  properties  which  usually  control  the  peach 
leaf  curl.  The  trouble  and  time  involved  in  making  this  wash  has  led 
orchardists  to  desire  reliable  information  with  regard  to  the  effective- 
ness in  combating  the  scale,  the  fungicidal  properties,  and  the  general 
effect  on  the  trees  of  the  various  other  washes  on  the  market.  To  this 
end  experiments  have  been  conducted  by  the  Department  to  test  the 
value  of  some  of  these  manufactured  washes.  The  results  and  our 
recommendations  are  given  under  the  head  of  spraying  experiments. 

The  necessity  for  all  nurserymen  to  fumigate  their  propagating 
stock  with  hydrocyanic  acid  gas  suggested  the  need  of  further  investiga- 
tion to  ascertain  what  strength  of  the  gas  and  duration  of  exposure 
would  be  most  certain  to  kill  the  scale  without  injuring  the  stock. 
Hence  fumigation  Experiments  I  and  II.  Experiment  III  gives  addi- 
tional data  on  the  effect  of  the  gas  on  salable  trees. 

During  the  past  two  or  three  years  nurserymen  and  orchardists 
have  been  discussing  the  dipping  of  nursery  trees  in  an  insecticide  as  a 
substitute  for  fumigation  with  hydrocyanic  acid  gas.  This  discussion 
suggested  the  conducting  of  experiments  to  ascertain  whether  such 
treatment  would  be  advisable  as  regards  its  effect  on  the  tree,  and 
efficiency  in  preventing  the  distribution  of  the  San  Jos6  scale.    The 
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discussion  following  Experiments  I,  II,  and  III  under  dipping  Experi- 
ments gives  the  results  and  oxxr  recommendations  for  this  method  of 
treatment. 

These  experiments  on  the  whole  are  not  as  extended  as  was  desired, 
but  the  results  obtained  will  indicate  what  may  be  expected  in  actual 
practice. 

The  success  attending  the  operation  of  public  sprayers  by  this 
department  during  the  past  year  justifies  a  reference  to  this  part  of  the 
department's  work  with  the  hope  that  it  may  induce  private  interests 
to  further  engage  in  this  business. 

The  Department  expresses  thanks  to  Messrs.  R.  P.  Beckley  of 
Halfway,  Maryland,  and  Ed.  G.  Emack  of  Beltsville,  Maryland,  for  the 
use  of  their  orchards  in  conducting  the  spraying  experiments. 

Credit  is  cheerfully  given  to  Mr.  A.  B.  Gahan  for  able  assistance  in 
attending  to  the  details  of  the  dipping  experiments  in  1906;  to  Mr. 
Geo.  P.  Weldon  for  his  careful  work  in  conducting  the  experiments  in 
the  fumigation  of  trees  and  buds  and  dipping  tests  in  1906  and  1907, 
and  to  Mr.  L.  M.  Peairs  for  superintending  the  spraying  and  dipping 
experiments  conducted  during  the  past  season. 

Spraying   Experiments. 

A  number  of  new  patent  washes  have  been  put  on  the  market  dur- 
ing the  past  year  for  the  control  of  the  San  Jos6  scale.  In  order  to 
answer  inquiries  regarding  them  intelligently  it  was  necessary  to  test 
them  in  actual  practice.  There  is  no  doubt  that  the  activity  of  these 
manufacturers  in  placing  the  different  mixtures  on  the  market  has  in 
the  majority  of  cases  had  a  good  effect  in  promoting  general  spraying 
operations.  Growers  should  be  careful,  however,  about  using  any  of 
the  new  mixtiu'es  before  they  have  been  thoroughly  tested. 

While  possessing  a  spirit  of  cooperation  with  all  in  the  endeavor 
to  secure  the  best  insecticide  for  any  given  pest  we  deem  it  our  duty 
to  the  public  to  give  actual  results  obtained  in  our  tests  and  to  speak 
frankly  in  ^ving  our  recommendations  deduced  from  these  experiments 
as  well  as  from  general  observations  throughout  the  state. 

All  the  spray  solutions  were  applied  in  the  apple  orchard  of  Mr. 
R.  P.  Beckley  of  Halfway.  The  orchard  consisted  of  about  400  ten 
year  old  trees  rather  small  for  their  age,  all  more  or  less  badly  infested 
with  scale.  The  trees  were  sprayed  March  27  and  April  3,  1908.  A 
strong  wind  on  the  first  day  interfered  with  the  spraying  to  some  extent^ 
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although  on  the  whole  the  sprays  were  applied  in  a  very  satisfactory 
manner. 

A  further  experiment  with  the  concentrated  lime-sulfur  wash  was 
conducted  in  the  peach  orchard  of  Mr.  E.  G.  Emack  at  Beltsville, 
Maryland.    The  orchard  contained  about  100  trees,   four  years   old. 

No  attempt  was  made  to  conduct  these  tests  upon  a  commercial 
basis,  for  in  this  case,  as  with  all  insecticides,  the  point  first  to  be  deter- 
mined is  the  degree  of  eflBciency  of  any  wash  when  applied  as  thoroughly 
as  possible.  If  a  wash  is  shown  to  be  efficient  when  thoroughly  applied, 
the  success  or  failure  attending  its  use  on  a  commercial  scale  will  depend 
upon  the  ease  of  application  and  the  quality  of  the  work  done. 

EXPERIMENT    I. 

HOME-MADE  LIME^ULFUR  (20  -  16-50). 

The  standard  lime-sulfur  wash  was  applied  on  twenty-nine  trees 
in  the  orchard.  This  was  applied  primarily  for  comparison  with  the 
other  washes.  On  account  of  the  wind,  it  was  more  difficult  to  spray 
thoroughly  at  the  time  of  applying  this  wash  than  any  other  in  the 
experiment.  The  results  were  therefore  not  quite  so  good  as  have  been 
secured  in  former  tests.  The  treatment,  however,  can  be  considered 
satisfactory,  as  only  a  small  amount  of  scale  could  be  found  at  the 
final  examination  of  the  trees  in  this  test. 

EXPERIMENT    II. 

NIAOA3U.  BRAND  OONCBNTKATED  LIMB-BXILrUB  (APPLIED  1  tO  12  and  1  tO  0). 

This  is  a  new  wash  placed  on  the  market  by  the  Niagara  Spray 
Company,  Rochester,  New  York.  As  its  name  indicates  it  is  a  con- 
centrated lime-sulfur  solution.  Twenty-six  trees  were  sprayed  with 
the  solution.  It  mixed  readily  with  water  and  at  the  strength  of  1  to 
9  gave  very  good  results.  Some  differences  in  favor  of  the  stronger 
solution  was  noted. 

EXPERIMENT    III. 

0RC3HARD  BRAND  LIMB-SULFUR  (APPLIED  1  TO  12  AND  1  TO  0). 

This  is  also  a  new  spray  placed  on  the  market  by  the  Thomsen 
Chemical  Company  of  Baltimore,  Maryland.  Thirty-three  apple  and 
about  one  hundred  peach  trees  were  treated  with  the  preparation. 
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Like  the  above  it  readily  mixed  with  water  and  proved  very  effective, 
the  stronger  solution  giving  better  results. 

EXPERIMENT  IV. 

BEX  LXIIB-BULFDB  (aPPUED  1to12aND1TO0) 

This  concentrated  wash  has  been  on  the  western  markets  for  two 
years.  It  is  sold  by  the  Rex  Company  of  Omaha,  Nebraska.  The  solu- 
tion was  employed  in  our  tests  of  1907  and  gave  then,  as  on  this  occasion, 
very  good  results.  A  favorable  difference  was  noted  in  the  use  of  the 
stronger  solution.  Of  all  the  concentrated  lime-sulfur  washes  this 
seemed  to  remain  on  the  trees  the  longest  period  and  this  no  doubt 
accounts  for  its  apparent  slightly  greater  eflfectiveness. 

EXPERIMENT   V. 

BAN-U-ZAT   (applied  1  TO  16  AND  1  TO  20). 

This  oil  solution  was  brought  to  our  attention  by  the  T.  S.  South- 
wick  Company  of  Rochester,  New  York,  who  desired  that  it  be  tested 
on  San  Jos6  scale  at  the  strengths  of  1  to  10,  1  to  15  and  1  to  20.     On 
account  of  lack  of  material  we  were  able  to  apply  it  only  at  the  two 
latter  strengths.    The  solution  is  now  being  sold  by  the  F.  G.  Street 
Company  of  Rochester,  New  York.    The  oil  being  of  a  heavy  grade, 
some  difficulty  was  experienced  in  getting  the  solution  to  mix  with 
water  as  readily  as  other  miscible  oils.    Also  it  showed  a  tendency  to 
coagulate  in  the  spray  barrel  when  mixed  with  very  cold  water.    No 
reason  can  be  given  for  this  action  as  the  company  claims  it  to  blend 
instantaneously  with   any   kind   of  water.    Twenty-two   trees  were 
sprayed  with  the  two  strengths  of  the  mixture.    While  there  is  a  little 
difference  in  the  final  results  of  the  two  strengths,  the  treatment  proved 
ineffective,  and  from  these  tests  cannot  be  considered  a  satisfactory 
remedy  for  the  pest  at  the  strengths  indicated. 

EXPERIMENT  VI. 

TABQBT  BRAND  MALE  BMULftlON  (APPLIED  1  TO  15  AND  1  TO  20). 

This  solution,  which  has  been  on  the  market  for  some  time,  waa 
again  included  in  our  tests.  It  is  sold  by  the  Horticultural  Distribut- 
ing Company  of  Martinsburg,  West  Virginia.    Thirty-three  trees  were 
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sprayed  with  two  strengths  of  the  solution  which  is  easy  to  apply  and 
readily  mixes  with  water. 

The  results  from  the  1  to  15  solution  were  satisfactory,  the  trees 
sprayed  showing  only  a  small  amount  of  scale  at  final  examination. 

EXPERIMENT    VH. 

ORCHARD  BRAND  SOLUBLE  OIL  (APPLIED  1  TO  15  AND  1  TO  20). 

This  soluble  oil  is  sold  by  the  Thomson  Chemical  Company  of 
Baltimore,  Maryland.  The  solution  readily  mixes  with  water  and  is 
easy  to  apply.  Thirty-five  trees  were  sprayed  with  the  two  strengths 
of  solution. 

The  results  from  the  1  to  15  solution  were  very  satisfactory,  the 
trees  treated  showing  only  slight  infestation  at  the  end  of  the  season. 

EXPERIMENT   VIII. 

AYENARIUS  CARBOUNBUM  (APPLIED  1  TO  15  AND  1  TO  20). 

This  material  has  been  sold  for  many  years  by  the  Carbolineum 
Wood  Preserving  Company  as  a  wood  preservative  and  is  no  doubt  a 
satisfactory  solution  for  that  purpose. 

From  the  fact  that  some  parties  had  been  able  to  secure  a  good 
emulsion  by  the  use  of  this  solution  with  soap,  etc.,  the  Company 
desired  to  have  this  emulsion  tested  to  ascertain  if  it  had  insecticidal 
properties,  especially  in  controlling  the  San  Jos6  scale.  We  attempted 
to  carry  out  their  directions  and  made  a  fair  emulsion,  spraying  it  on 
twenty-three  trees  in  the  orchard.  The  results  of  the  treatment  were 
very  unsatisfactory.  There  was  considerable  difference  between  the 
two  strengths  used,  but  even  the  stronger  wash  cannot  be  considered 
as  an  effective  treatment. 

CHECK    PLATS. 

Twenty-two  trees  were  reserved  in  the  orchard  as  checks  on  the 
experiments.  The  scale  bred  on  these  trees  throughout  the  summer 
and  they  are  now  in  very  bad  condition. 

SUMMARY. 

From  these  tests  it  appears  that  all  the  stronger  solutions  employed 
with  the  exception  of  San-U-Zay  and  Avenarius  Carbolineum  gave 
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good  results.  These  two  solutions,  even  at  1  to  15  strength,  did  not 
kill  enough  scale  to  justify  their  use.  It  may  be  stated,  however,  th^t 
on  account  of  the  limited  experiment  these  results  cannot  be  considered 
as  conclusive. 


TABULATED   SUMMARY   OF  RESUI/TB. 


Intecticide  used. 


Strength. 


I  No.  of 
I  trees  ' 
sprayed' 


Condition  of  trees 
before  spraying. 


Final'results  in 

kiliing  scale 

,  Sept.  25.  igOS. 


(    Regular 
T .          ,.  formula. 

^^'^f^ Jiine201b8. 

[  sulfur  151b6 
Niagara  brand  Con.  Ume-sul  .    1  to  12      ' 
Niagara  brand  Con.  lime-sul. .    1  to  9        | 
Orchard  brand  Con.  lime-sul .    1  to  12 
Orchard  brand  Con.  lime-sul .    1  to  9 

Rex  lime-sulfur 1  to  12 

Rex  lime-sulfur '  1  to  9 

San-U-Zay 1  to  20 

San-U-Zay 1  to  15 

Orchard  brand  soluble  oil 1  to  20 

Orchard  brand  soluble  oil i  1  to  15 

Target  brand |  1  to  20 

Target  brand I  1  to  15 

Avenarius  carbolineum 1  to  20 

Avenarius  carbolineum 1  to  15 

Check 


29      Badly  infested 


16 
10 
17 
16 
13 
14 
10 
12 
16 
19 
14 
16 
12 
11 
20 


I  Badly  infested 
I  Badly  infested 

Badly  infested 
I  Badly  infested 
I  Moderately  infested 
>  Moderately  infested 

Badly  infested 
I  Badly  infested 

Badly  infested 
j  Badly  infested 

Moderately  infested 

Moderately  infested 

Badly  infested 

Badly  infested 
I  Moderately  infested 


'  Veiygood. 

Good. 

Very  good. 

Very  good. 
'  Veiygood. 

Very  good. 

Excellent. 

Poor. 
!  Very  poor. 
'  Good. 
'  Very  good. 
I  Fair. 
!  Good. 

Very  poor. 
I  Very  poor. 
'  Very  scaly. 


RECOMMENDATIONS. 


Observations  of  sprayed  orchards  throughout  the  State  during  the 
past  season  justify  a  further  discussion  of  the  remedies  for  the  scale. 
These  remedies  may  generally  be  divided  into  two  classes:  viz>  miscible 
or  soluble  oils  and  lime-sulfur  compounds. 


MIBCIBLB   OILS. 


Since  the  introduction  of  these  preparations  on  the  market  this 
department  has  been  very  conservative  in  recommending  their  use. 
In  our  experience  they  have  seldom  proved  satisfactory  when  used  at 
the  strength  recommended  by  the  manufacturer  and  at  greater  strengths 
there  has  been  a  possibility  of  injury  to  trees.     While  there  has  been  no 
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apparent  injury  to  trees  from  any  of  these  washes  in  our  experiments, 
yet  serious  injury  has  been  reported  from  the  use  of  two  of  them  the 
past  season  on  peach  trees.  The  cases  of  injury  were  investigated  thor- 
oughly and  only  the  character  of  the  parties  and  the  special  care  taken 
in  making  the  applications  justify  this  allusion  to  the  matter  as  a  warn- 
ing to  the  growers  to  be  on  their  guard.  Injury  occurred  on  peach 
trees  only,  but  it  was  so  pronounced  that  care  should  be  exercised  in 
employing  such  treatment  for  other  kinds  of  trees.  While  no  doubt 
these  spray  mixtures  will  be  more  satisfactory  on  apple  than  on  peach 
trees,  fruit  growers  should  investigate  the  character  of  any  one  of  them 
before  using  either. 

UUE-SULTDB   COMPOUNDB. 

Manufacturers  appreciating  the  demand  for  a  lime-sulfur  wash 
which  can  be  sold  ready  for  use  have  placed  on  the  market  several 
brands  of  concentrated  lime-sulfur  compounds.  Three  brands  of  this 
solution  were  included  in  otir  experiments  this  year.  The  Rex  solution 
was  also  tested  last  year.  A  quantity  of  the  Orchard  brand  solution 
has  been  used  by  growers  in  different  parts  of  the  State  during  the  past 
season. 

The  results  of  our  tests  with  these  solutions  on  apple  and  peach 
were  very  satisfactory.  Observations  indicated  equally  as  good  results 
in  controlling  scale  where  the  concentrated  lime-sulfur  solution  was 
used  by  growers.  Among  the  latter,  however,  there  is  a  difference  of 
opinion  as  regards  the  ability  of  these  concentrated  solutions  to  control 
the  peach  leaf  curl,  and  their  general  adoption  seems  to  hang  on  their 
fungicidal  properties.  All  that  can  be  said  in  regard  to  this  aspect  of 
the  treatment,  is  that  further  experimentation  is  necessary  to  clear 
the  question.  In  our  experiment,  when  the  concentrated  solution  was 
sprayed  on  over  one  hundred  trees  no  curl  developed.  Also  we  have 
a  report  from  a  responsible  orchardist  who  sprayed  1256  peach  trees 
seven  years  old,  700  of  which  were  of  the  Elberta  variety,  which  gener- 
ally is  subject  to  infury  from  leaf  curl,  and  he  reports  no  injury  from 
this  disease  in  spite  of  the  fact  that  the  curl  was  very  bad  in  his  orchard 
last  year.  Further  this  same  grower  had  100  old  Elberta  trees  in  a 
separate  block,  30  of  which  were  sprayed  with  the  solution  and  these  30 
were  practically  free  from  curl  while  the  remaining  70  were  severely 
injured  by  the  disease.  This  would  indicate  a  fair  test  and  the 
results  go  to  show  that  the  solution  will  control  the  leaf  curl  fungus. 
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However,  considerable  injury  was  observed  in  another  orchard  by  the 
leaf  ctirl  on  trees  that  had  been  sprayed  with  the  same  solution. 

Finally,  while  the  home-made  lime-sulfur  is  considered  to  be  the 
very  best  spray  solution  for  the  control  of  the  San  Jos6  scale  where 
circumstances  are  convenient  for  its  use,  yet  if  it  is  desired  to  use  a 
more  easily  prepared  wash,  the  concentrated  lime-sulfur  solutions 
used  in  our  tests  seem  to  offer  a  favorable  substitute  for  general  use, 
although  they  are  somewhat  more  expensive. 

These  solutions  at  their  present  strength  should  be  applied  at  the 
rate  of  one  part  solution  to  nine  parts  of  water  and  the  addition  of  a 
little  free  slaked  lime  by  the  manufacturer  or  orchardist  will  be  an 
advantage  to  the  wash. 

The  method  of  making  the  home-made  lime-sulfur  and  also  general 
instructions  in  spraying  and  spray  pumps  have  been  given  so  frequently 
in  previous  bulletins  of  this  experiment  station,  which  can  be  had  for 
the  asking,  that  it  is  not  thought  necessary  to  repeat  them  here. 

Fumigation  Experiments. 

The  desire  to  obtain  further  information  in  regard  to  the  fumiga- 
tion of  propagating  stock  with  hydrocyanic  acid  gas  prompted  us  to 
conduct  a  series  of  tests  with  young  peach  buds  to  observe  the  effect 
upon  the  vitality  of  the  bud  as  well  as  upon  the  scale.  These  experi- 
ments were  conducted  in  two  nurseries  of  the  State  under  conditions 
as  nearly  normal  as  possible. 

In  the  following  tables  will  be  shown  the  different  experiments 
employed,  stating  the  strengths  of  cyanide  used,  duration  of  exposures 
and  the  final  results. 
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EXPERIMENT    I. 


Showing  results  of  fumigating  1310  peach  buds  with  hydrocyanic 
acid  gas  at  diflferent  exposures.  Experiment  conducted  September  7, 
1906. 


ir. 

1 

No.o!    ' 
buds.    1 

1 

1 
Variety. 

1  T^      , .      1    Bum  Aova    [ 

Str^igthof  gas  '  ^"^^'^'^  1  Oct.  13.  1906.  | 

per  cu.  ft.         1  exposure. ,    ~  ~  '              ' 

1                   i   No.     Percent. 

BUDB  AUVB 

AuQ.  30.  1907. 

No.     '  Per  0. 

1 

1                1 
1     100 

Early 
Crawford 

arama,           \                  1            i 

1                      !            1 
0.40and0.60  1  30min.    100  1100      1 

73 

73 

100 

Late 

i             !         1 

Crawford 

0.40and0.60  \  SOmin.  '  100  ' 

100 

65 

65 

1. 

100 

1 

Reeves 
Favorite 

1              1         ; 
0.40and0.50  1  30min. '    99  | 

09 

57 

57 

1    100 

Elberta 

0.40and0.50     30mm.     100  j 

100 

63 

63 

105 

Beers 

1               1 

160 

Smock 
Late 

0.40and0.50     30min.  1  105 

I                1 

1                1 
1                1 

100 

58 

55.2 

Crawford 

0.40and0.50     60min.  |159 

99.3 

87 

54.3 

160 

Early 
Crawford 

0.40and0.50 

; 

60  min.  j  159 

99.3 

90 

56.2 

2. 

160 

Reeves 

1 

' 

Favorite 

1  0.40and0.50 

60  min.    152 

95 

67       41.8 

160 
165 

Elberta 
Beers 

1  0.40and0.50 

60  min.    150 

93.7 

87    1  54.3 

k 

Smock 

1  0.40and0.50 

60  min.  |  164 

98.7 

98 

59.3 

Check 

approxi- 
mately 
750 

Elberta 

i 

1 

1 
1 

i 
•     1 

1 

157 

20.9 

CONCLUSK 

DNS. 

1.  It  is  seen  from  the  above  that  the  excessive  amount  of  0.50 
grams  of  cyanide  per  cu.  ft.  (practically  2  ounces  of  cyanide  to  the  100 
cu.  ft.)  will  not  injure  peach  buds  under  ordinary  conditions  of  fumiga- 
tion, since  the  average  proportion  of  unfumigated  buds  which  live  is 
only  60  to  65  per  cent. 

2.  That  practically  no  diflference  was  noted  in  the  vitality  of  the 
buds  exposed  in  the  gas  at  the  above  strengths  for  one  hour  and  those 
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exposed  for  half  an  hour  at  the  first  examination  October  13,  1906, 
over  a  month  having  elapsed  from  the  time  they  were  budded.  The 
practically  10  per  cent  difference  at  the  final  examination  can  hardly 
be  attributed  to  the  gas  when  the  check  is  taken  into  consideration. 

3.  That  the  large  per  cent  of  living  fumigated  buds  as  compared 
with  the  check  row  is  due  to  other  influences  than  fumigation. 

EXPERIMENT  I-A* 

Showing  results  of  fumigating  2647  peach  buds  with  different 
strengths  of  hydrocyanic  acid  gas  at  different  exposures.  Experiment 
conducted  September  1,  1906. 


Tert 
Na 


No.  of  I 
buds.  , 


Variety. 


I  I  BuDB  Alivb 

No.      Perct. 


per  cu.  ft. 


exposure. 


1. 

?. 
3. 
4. 
5. 
6. 
7. 


'321 

178 
'281 

142 
'l88 

104 
^222 

134 
f217 

128 
f231 

108 
f200 

133 


Elberta 

Champion 

Elberta 

Champion 

Elberta 

Champion 

Elberta 

Champion 

Elberta 

Champion 

Elberta 

Champion 

Elberta 

Champion 


^0.15  grams 
>0. 15  grams 
>  0.18  grams 
» 0.18  grams 
^0.20  grams 
^0.20  grams 
'0.25  grams 


30  min. 
60  min. 
30  min. 
60  min. 
30  min.  ! 
60  min.  ' 
30  min. 


137 

128 

161 

105 

76 

48 

03 

63 

81 

7 

101 

52 

59 

76 


43.0 
71.9 
67.3 
73.8 
40.4 
46.0 
41.9 
47.0 
37.3 
5.5 
43.7 
31.0 
29.0 
67.1 


\}i 


il 


o   9 


§111 


§lll. 

Us  i 


CONCLUSIONS. 


Even  under  the  adverse  conditions  which  befell  this  block  of  buds 
it  may  be  seen  that  there  is  no  difference  in  the  results  from  30  minute, 
and  from  one  hour  exposures,  in  fact,  in  every  case  there  were  more 
buds  alive  from  those  that  were  exposed  the  longer  period.  Further, 
no  consideration  can  be  taken  of  the  low  per  cent  of  living  trees  from 
the  highest  strength  of  gas  as  a  decidedly  smaller  number  of  trees  lived 
in  a  lower  strength  of  gas,  viz,  No.  6  which  has  been  the  normal  strength 
recommended. 
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EXPERIMENT  II. 


Showing  results  of  fumigating  270  peach  buds  with  various  strengths 
of  hydrocyanic  acid  gas,  September  7,  1906.  All  buds  were  known  to 
be  infested  with  San  Jos4  scale. 


i 

BcTos  Auva 

Oct.  13. 

1906. 

BUDSAUYli 

Auo.30,1007. 

'                       1 

*^*   WU.  ll». 

exposure. 

Na 

Per 

cent. 

No. 

Per 
oe&t. 

1                       1 

1.  140  '  Elberta 

'         i 

2.  1  135     Heaths 

1              freestone 

1     1          I 

1         ; 

0.285  grams 
0.35  grams 
0.40  grams 
0.285  grams 
0.35  grams 
0.40  grams 

30min. 
SOmin. 

140 
135 

100 
100 

54 
52 

38.5 
30 

None 

None 

EXPERIMENT   H-A. 


Showing  results  of  fumigating  624  peach  buds  with  various  strengths 
of  hydrocyanic  acid  gas,  August  27,  1907.  All  buds  except  check 
infested  with  San  Jos4  scale. 


Teat 

No. 


No.  of  I       --    ,^ 
buds.    ,       Variety. 


fl*      -*!.    *        '   Duration  |    Sbpt.  10,  1908.     I.  No.  trees 
strength  of  gas  of         | infested  with 


1      per  cu.  ft.      I  exposure. 

I  I 


No, 


T 


Per  cent. 


scale. 


1. 
2. 
3. 


167 


90 


53.8        None. 


I 


Late  ;  1 

Crawford  |  0.18  grams  I  45  min.  \ 

240    I  Late  I  I  j 

\      Crawford  |  0.20  grains  |  45  min.  ,     137        57. 

217      Late  |  '  '  I 

Crawford  |  0.30  grams  |  45  min.  '     103        47.4    j    None. 


None. 


Check    I    136    ,  Late 


Not  f umi- 


I 


Crawford  '    gated 


71     I    52.2    I 

I  I 


scale. 


CONCLUSIONS. 

All  the  strengths  of  gas  employed  were  successful  in  killing  the 
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2.  The  fumigated  buds  gave  a  higher  per  cent  of  live  trees  at  final 
examination  than  the  check,  showing  that  fumigation  at  the  highest 
strength  did  not  injure  the  buds  in  any  way. 


EXPERIMENT  III. 


Showing  the  results  of  fumigating  500  nursery  trees  badly  infested 
with  San  Jos^  scale  with  hydrocyanic  acid  gas  December  4thy  1906. 
Twenty  peach  and  thirty  apple  trees  were  used  in  each  test. 


Teet 
No. 


Strength  of  gas 
per  en.  ft. 


Duration  of 
exposure. 


Condition  of  trees,  Sept.  1907. 


1. 

2. 
3. 
4. 
5, 

6. 

7. 

8. 

9. 

10. 


0 .  15  grams 
0 .  15  grams 
0.20  grams 
0.20  grams 
0.30  grams 

0.30  grams 
0.40  grams 
0.40  grams 
0.50  grams 
0.50  grams 


30  min.       Trees  showed  abimdance  of  living  scale. 

60  min.       Trees  showed  no  live  scale. 

30  min.  t    Trees  showed  few  live  scale. 

60  min.       No  sign  of  scale. 

30  min.  i    Live  scale  foimd  on  six  trees.      All  trees  vigor- 

!        ous. 
60  min.       No  sign  of  scale  found.    All  trees  vigorous. 

30  min.  j    No  sign  of  scale  found.    All  trees  vigorous. 

60  min.  :    No  sign  of  scale.    All  trees  vigorous. 
30  min.       No  sign  of  scale.    All  trees  vigorous. 

60  min.  ,    No  sign  of  scale.    All  trees  vigorous. 


CONCLUSIONS. 


1.  That  fumigation  at  0.50  grams  cyanide  for  one  hour  did  not 
injure  trees. 

2.  That  0.30  grams  with  30  minutes  exposure  is  hardly  sufficient 
for  fumigating  trees  known  to  be  infested  with  scale,  and  that  with 
this  strength  a  45  minute  exposure  should  be  made  in  order  that  the 
gas  may  be  considered  a  fairly  sure  preventive. 
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EXPERIMENT  III-A. 

Showing  results  with  80  nursery  trees  infested  with  San  Jos6  scale 
fumigated  November  2,  1906,  with  different  strengths  of  hydrocyanic 
acid  gas  at  different  exposures.     Ten  apple  trees  were  used  in  each  test. 


Condition  of  trees.  July  11, 1907. 

Three  dead.    Live  scale  found  on  three  trees. 

One  tree  dead.    No  live  scale. 

Two  trees  dead.    Scale  on  one  tree. 

Four  trees  dead.    No  live  scale. 

Trees  all  dead. 

One  tree  dead.    No  live  scale. 

Six  trees  dead.    No  live  scale. 

Three  trees  dead.    No  live  scale. 


Test 

\   Strength  of  gas 

\  Duration  of 

No. 

per  cu.  ft. 

exposure. 

1. 

0.15  grams 

,    30  min. 

2. 

0.15  grains 

60min. 

3. 

'    0.20  grams 

30  min. 

4. 

0.20  grams 

!    60  min. 

6. 

;    0.28  grams 

'    30  min. 

6. 

{    0.28  grams 

,    60  min. 

7. 

I    0.56 grams 

30  min. 

8. 

1    0.56  grams 

1    60  min. 

Note. — ^The  trees  in  this  experiment  were  fumigated  at  the  nursery 
and  shipped  to  College  Park.  They  were  delayed  on  the  road  and 
accordingly  were  not  in  the  best  condition  for  planting  upon  arrival. 
For  this  reason  no  accurate  conclusions  can  be  drawn,  but  it  is  seen 
that  no  more  trees  are  dead  in  the  test  with  the  highest  strength  of  gas 
and  the  longest  duration  of  exposure  than  in  the  weakest  gas  with 
shortest  duration  of  exposure. 

SUMMARY   OP   FUMIGATION  EXPERIMENTS. 

The  results  of  these  experiments  go  to  show  the  wisdom  of  fumiga- 
ting all  buds  for  propagating  purposes  with  hydrocyanic  acid  gas  by  all 
nurserymen,  and  that  inasmuch  as  the  San  Jos6  scale  may  at  any  time 
be  introduced  into  a  nursery,  fumigation  with  this  gas  is  the  best  guar- 
antee that  the  niirseryman  can  employ  against  future  losses  from  this 
pest.  Moreover,  fumigation  with  this  gas  when  properly  conducted 
is  the  best  guarantee  that  the  nurseryman  can  give  his  patrons  in  pre- 
venting the  distribution  of  the  San  Jos6  scale  on  nursery  stock. 

The  tests  in  fumigating  buds  demonstrate  that  a  much  higher 
strength  of  gas  and  longer  exposure  than  is  ordinarily  recommended, 
viz,  0.16  to  0.20  grams  per  cu.  ft.  can  be  employed  without  endanger- 
ing the  vitality  of  the  buds,  and  that  the  exposure  to  the  gas  even  at 
normal  recommended  strength  for  buds  should  be  at  least  45  minutes. 
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In  fumigating  nursery  trees  at  the  normal  recommended  strength,  viz: 
1  ounce  of  cyanide  to  100  cu.  ft.  the  duration  of  exposure  should  be 
OTtb  hour,  and  if  less  time  is  desired  the  strength  of  the  gas  may  be 
increased  with  perfect  safety  to  the  trees,  and  insure  as  far  as  possible 
the  killing  of  any  scale  that  may  be  present. 

Experiments  in  Dipping  Nursery  Trees. 

From  time  to  time  during  the  past  two  or  three  years  there  have 
been  inquiries  as  to  the  effectiveness  and  practicability  of  dipping  nursery 
trees  in  lime-sulfur  or  other  spray  mixtures  as  a  preventive  against  the 
dissemination  of  San  Jos6  scale  either  for  the  purpose  of  substituting 
such  treatment  for  fumigation  with  hydrocyanic  acid  gas  at  the  nursery 
or  giving  such  additional  treatment  by  the  orchardist  before  planting 
as  a  further  means  of  killing  any  scale  that  may  have  escaped  previous 
treatment.  Some  orchardists  would  prefer  dipping  in  place  of  fumiga- 
tion with  hydrocyanic  acid  gas  on  account  of  their  prejudice  against 
fumigation.  But  in  the  light  of  extended  investigations  conducted 
over  the  country,  there  is  no  reason  for  this  prejudice  in  fearing  injury 
from  fumigation  with  this  gas  when  properly  conducted. 

The  tests  have  not  been  as  extended  as  was  desired  on  account  of 
various  circumstances,  but  these  results  will  add  to  the  limited  amount 
of  work  published  on  the  subject. 

EXPERIMENT   I. 

During  March,  1906,  240  dormant  nursery  trees,  160  apple  and  80 
peach  trees  were  dipped  instantaneously  in  the  Ume-sulfur-salt  wash 
formula  (20  lime,  15  sulfur  and  10  salt  to  50  gallons  of  water,  boiled  for 
one  hour  with  steam.) 

1.  Forty  apple  and  twenty  peach  were  dipped,  roots  and  stems,  in 
the  mixture  at  a  temperature  of  about  170  degrees  Fahrenheit. 

Results: — At  final  examination  September,  1906,  all  trees  in  this 
lot  were  dead.     Only  two  had  started  to  grow. 

2.  Forty  apple  and  twenty  peach  were  dipped,  stems  only,  in  the 
mixture  at  170  degrees  Fahrenheit. 

Results: — The  final  examination  in  September  showed  that  all 
the  stems  or  tops  had  been  scalded  and  but  23  apple  and  16  peach  had 
started  at  or  near  the  top  of  the  ground  and  were  growing. 

3.  Forty  apple  and  twenty  peach  were  dipped,  roots  and  stems, 
in  the  mixture  at  a  temperature  of  about  120  degrees  Fahrenheit. 


TREATMENT  FOR  SAN  JOSl^  SCALE 


143 


Results: — At  final  examination  in  September,  only  10  apple  and 
3  peach  were  alive. 

4.  Forty  apple  and  twenty  peach  were  dipped,  stems  only,  in 
the  mixture  at  a  temperature  of  120  degrees  Fahrenheit. 

Results: — At  final  examination  in  September  30  apple  and  19 
peach  were  alive  and  doing  well. 

EXPERIMENT   II. 

On  the  27th  of  April,  1907,  sixty-nine  apple  and  peach  trees  infested 
with  San  Jos£  scale  wpre  dipped  instantaneously,  tops  only,  in  the  home- 
made limeHSulfur  wash  at  a  temperature  of  122  degrees  Fahrenheit. 
Also  about  100  well  grown  plants  of  California  privet  were  dipped,  tops 
only,  in  the  same  solution.  All  stock  was  planted  out  the  same  day  as 
dipped. 

Results: — Examination  November  29,  1907,  showed  no  injury 
apparent,  as  all  had  grown  well.  No  scale  could  be  found  on  any  of 
the  plants. 

experiment  III. 

Showing  results  of  dipping  instantaneously  salable  nursery  trees, 
peach  and  apple  in  various  spray  solutions  November  29,  1907. 
Carolina  Red  June  and  Horse  varieties  of  apple,  and  Bokahra,  Belle  of 
Georgia  and  New  Prolific  varieties  of  peach  were  used  in  the  test. 
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EXPERIMENT  III — Continued. 
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CONCLUSIONS. 


1.  No  trees  in  this  test,  either  those  dipped  stem  only,  or  root 
and  stem  seemed  to  be  injured  in  any  way  by  any  of  the  solutions,  as 
at  this  date  (October  16,  1908)  all  trees  are  in  good  shape. 

2.  Careful  examination  October  16,  1908,  of  all  trees  infested 
with  San  Jos6  scale  before  dipping  shows  that  all  the  solutions  in  this 
test  were  effective  in  killing  the  scale  or  preventing  its  breeding. 
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Showing  results  of  dipping  instantaneously  salable  nursery  trees, 
peach  and  apple  in  various  spray  solutions  April  14  and  16,  1908. 
Carolina  Red,  June  and  Horse  varieties  of  apple  and  Belle  of  Georgia 
and  Late  Crawford  varieties  of  peach  were  used  in  the  test. 
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EXPERIMENT  IV — Continued. 
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CONCLUSIONS. 

1.  The  fact  that  most  of  the  trees  in  this  experiment  were  just 
beginning  to  leaf  when  they  were  dipped,  is  no  doubt  the  cause  for  the 
injury  to  the  tops  from  the  various  solutions.  However,  those  used 
in  the  tests  where  no  injury  is  shown  were  similar  to  those  that  were 
injured.  This  goes  to  show  that  trees  should  be  dipped  only  when  in 
a  completely  dormant  condition. 

2.  As  in  the  previous  test  no  live  scale  could  be  found  at  the  final 
examination,  October  15,  1908,  on  the  trees  that  were  infested  before 
treatment. 

SUMMARY  OP   DIPPING   EXPERIMENTS. 

A  summary  of  these  experiments  shows  that  dipping  dormant 
nursery  trees  in  the  lime-sulfur  wash,  either  stems  and  roots  or  stems 
alone,  at  a  temperature  of  172  degrees  Fahrenheit,  may  be  expected 
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to  be  attended  by  severe  injury  to  the  trees  and  a  much  lower  tempera- 
ture would  be  desirable  if  the  effect  upon  the  health  of  the  trees  alone 
could  be  considered.  In  the  first  experiment  considerable  difference 
is  noted  in  dipping  roots  and  stems  and  stems  alone  in  the  solution  at 
172  degrees  Fahrenheit.  In  the  succeeding  experiments  practically 
no  difference  could  be  detected  between  those  immersed  stems  and  roots 
or  stems  alone  in  the  lime-sulfur  solution  at  100  degrees  Fahrenheit 
or  other  solutions  employed,  with  possibly  the  exception  of  some 
miscible  oils.  We  believe,  however,  the  dipping  of  the  roots  of  trees 
in  any  of  these  solutions  to  be  rather  a  questionable  procedure  and 
not  a  safe  treatment  for  the  trees. 

The  results  as  indicated  in  experiments  two,  three  and  four  go  to 
show  that  dormant  nursery  trees  may  be  dipped  instantaneously  stems 
or  tops  only  in  the  lime-sulfur  wash  at  or  below  the  temperature  of 
100  degrees  Fahrenheit  and  in  the  various  miscible  oils  employed  in 
our  tests  without  apparent  injury  resulting  to  the  trees.  They  also 
show  that  only  strictly  dormant  nursery  stock  should  be  dipped  in 
any  of  the  solutions  used. 

These  experiments  further  indicate  that  such  treatment  may  be 
considered  effective  in  combating  the  San  Jos^  scale,  as  in  all  the  tests 
where  infested  trees  were  dipped  no  live  scale  could  be  found  on  the 
trees  at  the  final  examination.  However,  the  published  results  of  other 
experimenters  and  the  limited  number  of  infested  trees  included  in 
these  tests,  lead  us  to  consider  that  these  results  may  be  inconclusive. 

These  varying  results  go  to  show  that  further  experimentation  is 
necessary  in  order  to  establish  what  may  be  expected  from  such  treat- 
ment before  its  adoption  for  general  use  becomes  desirable. 

PRACTICABIUTY    OP    DIPPING    TREES. 

Even  if  the  dipping  of  salable  trees  in  the  dormant  state  should 
prove  a  safe  treatment  in  preventing  the  distribution  of  San  Jos6  scale, 
and  though  subsequent  experimentation  should  thoroughly  establish 
such  treatment  to  be  unattended  by  injury  to  trees,  the  practicability 
of  its  use  by  nurserymen  as  a  substitute  for  fumigation  is  questionable. 
Obviously  the  dipping  of  all  trees  before  shipment  would  be  a  more 
laborious  task  than  fumigation,  in  addition  to  the  unfavorable  condition 
of  the  trees  for  handling  after  such  treatment. 

The  question  of  expense  should  also  be  considered,  for  there  is  no 
doubt  that  such  treatment  would  be  an  added  expense  to  the  nursery- 
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men.  Moreover,  no  matter  what  further  experimentation  may  develop, 
there  would  always  be  the  possibility  of  injury  to  trees  when  subjected 
to  such  treatment  by  careless  laborers.  While  this  latter  objection  is 
equally  true  with  fumigation  with  hydrocyanic  acid  gas  the  nurserymen 
have  long  realized  the  importance  of  placing  the  fumigation  of  stock 
in  the  hands  of  one  responsible  person.  Nor  can  we  point  out  any 
advantage  from  dipping  nursery  stock  by  th6  orchardist  before  planting 
inasmuch  as  the  law  requires  the  fumigation  with  hydrocyanic  acid 
gas  of  all  deciduous  stock  before  shipment,  and  as  this  treatment  is  the 
surest  guarantee  that  the  nurseryman  can  give  the  orchardist  that  the 
scale  or  other  pest,  that  by  chance  may  be  present,  is  killed,  there  is 
no  need  of  subjecting  the  trees  to  other  treatment  before  planting. 
Moreover,  when  trees  arrive  at  their  destination  in  spring  they  often 
have  started  to  leaf  or  at  least  the  buds  have  begun  to  swell  'and  open 
and  as  we  have  seen,  dipping  trees  in  any  solution  when  they  are  in 
this  condition  is  liable  to  be  attended  with  injury. 

The  expense  and  especially  the  inconvenience  of  handling  nursery 
stock  after  dipping  would  be  as  troublesome  to  the  orchardist  as  it 
would  be  to  the  nurseryman.  In  addition  subjecting  the  trees  to  this 
unnecessary  treatment  would  afford  another  opportunity  for  undue 
exposure  of  the  roots  of  the  trees  which  is  no  doubt  a  cause  of  the  death 
of  a  large  per  cent  of  the  trees  that  fail  to  grow. 

Finally,  we  do  not  recommend  dipping  salable  nursery  trees  in 
any  solution  until  further  experimentation  shall  have  been  conducted 
in  order  to  more  thoroughly  establish  the  effect  of  such  treatment  upon 
the  trees  and  scale,  and  even  if  such  treatment  should  ultimately  prove 
eflficacious  we  do  not  believe  its  substitution  for  fumigation  with  hydro- 
cyanic acid  gas  desirable  under  present  conditions. 

Public  Sprayers. 

In  Bulletin  123  of  this  experiment  station  attention  was  directed 
to  the  great  need  of  public  spraying  outfits  in  various  parts  of  the  state, 
especidly  in  localities  where  fruit  trees  are  grown  by  the  farmers  for 
home  use  only  and  around  our  cities,  towns  and  villages  where  a  few 
trees  only  are  grown  by  suburbanites  for  the  same  purpose.  Among 
this  class  of  people  there  is  not  suflSicient  interest  at  stake  ordinarily 
to  justify  their  procuring  spraying  apparatus  properly  to  treat  a  half 
dozen  or  so  trees,  but  they  are  usually  suflSiciently  eager  to  have  their 
trees  healthful  and  will  wilUngly  employ  a  public  spraying  outfit  to 
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treat  such  trees  effectively,  especially  where  the  trees  are  infested  with 
San  Jos6  scale.  Indeed  it  may  be  stated  that  the  prevalence  of  this 
pest  on  fruit  ti^es  in  our  towns  and  villages  and  the  desire  of  furnishing 
a  means  of  control  was  the  principal  incentive  to  inaugurate  this  work. 

In  order  to  demonstrate  the  field  for  a  successful  business  to  the 
end  of  inducing  private  parties  to  take  up  the  work,  this  Department 
established  ten  public  spraying  outfits  in  different  parts  of  the  State  dur- 
ing the  past  season.  Each  outfit  consisted  of  a  small  boiler  and  barrel 
spray  pump  and  accessories.  A  responsible  man  was  secured  to  super- 
intend each  outfit.  The  spraying  was  conducted  on  a  basis  of  cost  of 
operation  and  not  with  any  desire  to  make  a  profit  for  the  Department. 
Fortunately,  the  practical  operation  of  these  spraying  outfits  was 
attended  with  success  in  each  locality  where  established.  In  nearly 
all  the  districts  there  was  more  work  than  the  outfits  could  accomplish 
prior  to  the  opening  of  buds  which  prevented  spraying  with  a  wash  for 
dormant  trees  only.  One  rig,  however,  was  operated  late  in  the  spring, 
a  spray  being  applied  to  control  the  codling  moth. 

As  a  result  of  this  so-called  demonstration  work  arrangements  we 
understand,  have  been  perfected,  whereby  private  parties  will  conduct 
public  sprayers  in  at  least  three  different  parts  of  the  State  this  coming 
fall  and  spring  and  it  is  hoped  others  will  realize  the  opportunity  for 
remunerative  employment  from  the  proper  operation  of  such  a  business. 

This  department  has  received  many  favorable  comments  from 
persons  whose  trees  and  shrubs  have  been  benefited  by  the  spiaying 
and  also  requests  from  many  persons  for  the  location  of  public  spray- 
ers in  their  respective  localities.  Our  limited  funds  will  permit  of  only 
a  certain  amount  of  such  extension  or  demonstrative  work  but  we 
stand  ready  to  aid  all  parties  and  localities  in  so  far  as  our  means  will 
allow.  It  is  firmly  believed  that  such  demonstrative  work  is  of  para- 
mount importance  in  the  dissemination  of  information  that  will  lead 
to  a  better  understanding  and  a  more  vigorous  control  of  our  injurious 
insect  pests. 
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IRISH  POTATO  INVESTIGATIONS 

By  C.  p.  Close  and  T.  H.  WnrrE 

INTRODUCTION 

The  work  reported  on  in  this  Bulletin  was  started  in  1901 .  Some  of  the 
experiments  point  so  consistently  in  one  direction  that  the  results  may 
be  considered  conclusive.  Others  will  be  continued  with  the  hope  that 
something  further  may  be  learned. 

The  cultural  tests  which  were  conducted  during  the  years  1901  to 
1904,  inclusive,  were  planned  by  W.  T.  L.  Taliaferro,  professor  of  agri- 
culture. The  details  were  looked  after  and  the  records  kept  by  E.  O. 
Garner,  farm  superintendent,  from  whose  books  the  results  and  aver- 
ages have  been  worked  out. 

The  collection  of  varieties  was  secured  from  abroad,  and  from  other 
states,  in  the  spring  of  1905,  by  W.  N.  Hutt,  who  was  then  professor 
of  horticulture,  for  the  purpose  of  selection  and  cross  breeding,  which 
was  to  have  been  conducted  by  S.  B.  Shaw.  Mr.  Shaw  resigned  before 
much  had  been  done  along  this  line  and  the  experiment  work  from 
that  time  has  been  in  charge  of  Thos.  H.  White,  who  has  observed  and 
investigated  the  various  lines  of  work  reported  herein. 

THE  PURPOSE  OF  THE  EXPERIMENTS 

1.  Cultural  experiments  to  ascertain  whether  shallow,  medium,  or 
deep  culture,  at  intervals  of  five,  ten  or  fifteen  days,  would  produce  the 
best  crop. 

2.  To  determine  the  relative  3delds  from  seed  grown  in  Maryland, 
in  Mcdne,  and  as  ''second  crop"  in  Virginia. 
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3.  To  determine  if  cold  storage  seed  with  sprouting  retarded,  is 
better  than  ordinary  storage  with  seed  sprouted. 

4.  To  notice  what  would  be  the  diflference  in  yield  between  crops 
resulting  from  tubers  having  very  weak  sprouts,  and  tubers  of  the  same 
lot  having  strong  sprouts. 

6.  To  test  the  value  of  seed  potatoes  grown  early  and  harvested  in 
summer,  versus  the  fall  grown  crop. 

6.  To  note  the  difference  in  3deld  from  eyes  taken  from  the  base, 
or  stem  end,  and  those  from  the  terminal,  or  seed  end,  of  tubers  grown 
in  Maine,  and  the  summer  grown  seed  of  Maryland. 

7.  To  test  the  productiveness  of  fall  harvested  tubers  from  the 
largest,  or  egg-size,  down  to  the  smallest,  or  marble-size. 

8.  To  test  varieties  of  American,  French  and  German  origin. 

CULTURAL   EXPERIMENTS 

This  was  conducted  four  seasons  and  the  plan  was  to  divide  a  suit- 
able piece  of  land  into  three  sections.  These  sections  were  cultivated 
shallow,  medium,  and  deep.  All  sections  were  treated  exactly  alike 
until  the  first  cultivation  when  each  section  was  sub-divided  for  the  five, 
ten  and  fifteen  day  interval  cultivations. 

This  altogether  made  nine  plots  which  were  treated  as  follows: 

Plot  1.  Shallow  cultivation  every  five  days. 

Plot  2.  Shallow  cultivation  every  ten  days. 

Plot  3.  Shallow  cultivation  every  fifteen  days. 

Plot  4.  Medium  deep  cultivation  every  five  days. 

Plot  5.  Medium  deep  cultivation  every  ten  days. 

Plot  6.  Medium  deep  cultivation  every  fifteen  days. 

Plot  7.  Deep  cultivation  every  five  days. 

Plot  8.  Deep  Cultivation  every  ten  days. 

Plot  9.  Deep  cultivation  every  fifteen  days. 

Rainy  weather  occasionally  delayed  cultivation  a  day  or  two. 

The  shallow  cultivation  was  done  with  a  Keystone  weeder  which 
simply  scratched  the  surface. 

The  medium  deep  cultivation  was  done  by  a  Planet  Junior  fourteen 
toothed  harrow  cultivator,  with  a  wheel  in  front  and  a  leveling  or  smooth- 
ing device  at  the  back.  The  depth  was  regulated  as  nearly  as  possible 
to  two  and  one-half  inches. 

The  deep  cultivation  was  done  with  an  "Iron  Age"  five  shovel  culti- 
vator regulated  to  a  depth  of  five  inches. 
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The  number  of  cultivations  was  six,  four,  and  two  for  the  five  day,  ten 
day,  and  fifteen  day  interval  cultivations  respectively. 

Table  I  on  page  154  shows  the  yield  in  bushels  per  acre  of  primes 
and  culls  from  shallow,  medium  and  deep  cultivation,  at  five,  ten 
and  fifteen  day  intervals.     Primes  include  all  merchantable  potatoes. 

From  table  I  the  following  sets  of  figures  are  obtained  to  show  the 
average  of  yields  as  affected  by  depth  of  cultivation,  disregarding  the 
number  of  times  cultivated. 

■URVACB  MEDIUIC  DBBP  DBBP 


Bu.  Bu.  Bu.  Bu.  Ba.  Bu. 

Primfls  OuIIb  Primes  CulU  Primes  Culls 

127.3  30.0  137.9  30.3  141.6  28.2 

And  also  the  average  of  yields  as  afifected  by  frequency  of  cultivation, 
disregarding  depth. 

rnrx  dats  tbn  days  wirrmmm  datb 


Bu.  Bu.  Bu.  Bu.  Bu.  Bu. 

Primes  Culls  Primes  Culls  Primes  Culls 

126.5  27.4  132.4  27.6  147.6  33.2 

The  above  figures  seem  to  clearly  indicate  that  the  deep  and  infrequent 
cultivation  was  most  profitable,  there  being  a  difference  of  more  than  four- 
teen bushels  per  acre  in  favor  of  the  deep  over  the  shallow  cultivation, 
and  of  twenty-one  bushels  in  favor  of  infrequent  working.  It  would 
seem,  therefore,  that  the  practice  of  farmers  who  usually  cultivate  with 
such  tools  and  at  such  times  as  will  keep  the  crop  free  from  weeds,  is 
about  all  that  is  necessary  to  produce  a  good  crop  under  the  conditions 
prevailing  here.  The  result  may  have  been  different  if  the  same  experi- 
ment had  been  conducted  in  the  arid  West.  It  is  only  at  rare  intervals 
that  the  rainfall  in  Maryland  is  so  slight  that  it  is  practicable  or  neces- 
sary to  work  for  a  "  dust  mulch. "  What  is  really  important  is  to  destroy 
the  weeds  and  stir  the  soil  fairly  deep  to  aerate,  and  at  the  same  time 
dry  it,  and  make  it  loose  and  friable. 

YIELDS  FROM  SEED  GROWN  IN  MAINE,  MARYLAND  AND  VIRGINIA 

It  is  the  practice  of  specialists  in  potatoes  in  this  state  not  to  depend 
upon  home  grown  summer  harvested  seed  for  the  next  crop.  They 
have  foimd  that  while  the  tubers  might  be  at  least  as  numerous,  they 
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would  not  be  so  large  or  so  regular  in  maturing.  It  was  soon  discovered 
that  seed  produced  in  Aroostook  county,  Maine,,  was  about  the  best 
that  could  be  procured.  This  county  is  in  the  extreme  northern  part 
of  Maine  and  the  summer  season  is  short  and  cool.  At  the  same  time  it 
was  found  that  about  as  good  a  yield  could  be  obtained  from  seed  that 
had  been  grown  by  planting  the  small  tubers  of  the  early  dug  crop, 
and  which  under  favorable  conditions  would  make  fair  sized  tubers  late 
in  the  fall. 

This  method  of  producing  seed  can  be  conducted  with  very  good 
results  on  the  eastern  shore  of  Maryland,  and  in  some  sections  of 
Virginia. 

It  was  to  test  the  relative  value  of  seed  from  these  sources  that  the 
tests  were  commenced  in  the  year  1900. 

Table  II  shows  the  relative  yields  of  home  grown  summer  harvested 
seed,  Maine  grown  seed,  Virginia  second  crop  seed,  and  Maryland 
second  crop  seed,  in  bushels  per  acre  for  six  years. 

TABLE  II 

Shows  yield  of  primea  and  cuUa  for  seven  years  from  Maine  grown,  Maryland  early 
crop,  Virginia  second  crop,  and  Maryland  second  crop  seed* 


1 

MAINE  GROWN 

MARYLAND 
EARLT  CROP 

VIROINIA 
8BCOND  CROP 

MARYLAND 
SECOND  CROP 

YARIBTICB                TEAR 

.      1 

Primes  1   Culls 

1 

Primes  '  Culls 

1 

Primes 

Culls     Primes 

Culls 

Early  Rose 

Early  Rose 

Crown  Jewel 

Early  Rose 

Irish  Cobbler . . . 

Early  Rose 

Triumph 

Bovee 

1900 
1901 
1902 
1903 
1907 
1908 
1908 
1908 

1908 

173.81    49.9 

63.8     22.4 

147. Oj    22.0 

107.2,     12.8 

123.3     90.7 

93.4     35.4 

122.2     50.8 

87.1     33.7 

99.1 

111.3 
98.3 

100.1 
50.8 

59.4 

78.3 
34.8 
44.2 
23.9 

150.3 
106.3 

106.8 

72.9 
67.4 
60.5 

23.0 

10.4 

38.7 
39.5 
31.3 

177.1 
174.8 

46.5 
15.0 

Sir    Walter 
Raleigh 

74.7 

'              1 
77.5       91.4     31.2 

Average 

110.2 

43.9 

91.8 

45.3 

94.0 

31.1 

.  175.9 

30.2 

A  study  of  the  above  table  shows  that  for  the  two  seasons  the  Mary- 
land second  crop  seed  was  grown,  it  gave  the  best  yield.  The  Maine 
grown  seed  was  next  best,  with  the  Virginia  second  crop,  and  home 
grown  summer-harvested,  last  in  the  order  named.    By  taking  an 


156  MARYLAND   AGRICULTURAL  EXPERIMENT  STATION 

average  of  all  the  varieties  through  the  several  seasons,  the  Maine  grown 
are  nineteen  bushels  better  than  the  home  grown,  and  sixteen  bushels 
better  than  the  Virginia  second  crop.  As  all  large  tubers  were  used  in 
the  test  with  the  home  grown  lot,  it  would  evidently  be  more  profit- 
able to  sell  these  and  save  the  trouble  and  expense  of  storing,  and  buy 
Maine  grown,  or  second  crop  seed. 

ORDINARY  AND  COLD  STORAGE  SEED  POTATOES 

The  general  opinion  prevails  that  the  superiority  of  the  Maine  grown 
and  second  crop  seed  is  due  to  the  fact  that  the  crop  is  harvested  later 
in  the  fall  and  the  tubers  do  not  sprout  and  exhaust  themselves  as  much 
as  the  early  harvested  crop.  It  would  seem,  therefore,  if  such  is  the 
case,  that  stock  packed  in  cold  storage  as  soon  as  dug,  should  be  in 
prime  condition,  in  this  respect,  for  planting  in  spring. 

For  this  test  a  peck  each  of  four  varieties  were  sent  to  cold  storage. 
August  30,  1905.  A  similar  lot  was  stored  in  a  vault  which  is  cool  in 
summer  and'  frostproof  in  winter.  They  were  left  without  disturbance 
until  May  20,  1906,  when  both  lots  were  planted.  The  cold  storage  lot 
were  quite  firm  and  solid  and  had  made  no  signs  of  sprouting.  The 
ordinary  or  vault  stored  lot  had  sprouted  considerably. 

In  cutting  them  for.  planting,  no  attempt  was  made  to  rub  off  these 
sprouts,  the  tubers  were  simply  cut  to  two  eyes  and  dropped  in  the  row. 
The  ordinary  stored  lots  came  up  first,  but  after  a  couple  of  weeks  no 
difference  could  be  detected  between  the  two  lots. 

Table  III  shows  the  difference  in  yields  between  ordinary  storage  and 
cold  storage  seed  calculated  to  bushels  per  acre. 

TABLE  III 

Shows  yield  in  buMla  per  acre  of  primes  and  cuUs  from  seed  kept  in  cold  storage,  and 

seed  kept  in  ordinary  storage. 


TABIXTiaS 

COLD  8T 

Bu. 
Primes 

ORAOa 

Bu. 
Culk 

PBDINAXT  STOKAOB 

Bu.            Bu. 
Primw       Culls 

1 

Early  Rose 

,       81.3 

34.9 
23.2 
60.8 
82.7 

99.4 

94.6 

113.9 

139.2 

39.3 

Manistee 

Sunlight 

Clark's  Pride. . . 

90.0 

139.2 

142.1 

46.0 
79.1 
73.2 

Average 

113.1 

47.9 

111.7 

i    69.1 
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The  difference  in  the  )riel(is  between  these  methods  of  storing  is  ten 
bushels  in  favor  of  ordinary  storage.  From  this  one  test  it  does  not 
appear  that  cold  storage  would  be  of  very  much  importance  in  keeping 
seed  potatoes,  when  they  are  to  be  planted  in  the  early  spring. 

EXPERIMENTS  WITH  TUBERS  SHOWING  WEAK    SPROUTS    VERSUS    OTHERS 
SHOWING    STRONG    SPROUTS 

It  was  noticed  when  planting  the  variety  potatoes  which  were  home 
grown  and  har+ested  in  the  summer,  that  many  of  the  varieties  had  some 
tubers  which  were  starting  with  very  weak  sprouts.  It  at  first  looked 
as  though  this  might  be  due  to  absence  of  light,  but  upon  further  inves- 
tigation, it  was  seen  that  this  was  not  the  case,  for  strong  vigorous 
sprouts  could  be  found  under  the  same  conditions  as  the  weak  ones.  In 
fact  both   kinds  could  sometimes  be  found  on  the  same  potato. 


Fig.  1     Potatoes  showing  the  characteristic  ''strong*'  and  "weak"  sprouts.     Weak 

sprouts  on  the  right. 

It  seemed  as  though  this  might  be  the  cause  for  home  grown  seed  not 
producing  as  well  as  the  Maine  seed,  which  always  had  strong  sprouts. 
Some  of  the  weak  sprouted  tubers  were  planted  in  a  separate  row  along- 
side of  the  strong  sprouted  tubers  from  the  same  lot.  The  tops  of  the 
former  were  weak  during  the  entire  season,  while  the  tops  of  the  latter 
were  strong.    See  figures  1,  2,  3  and  4. 

The  amount  of  the  yields  of  the  different  varieties  was  in  direct 
relation  to  the  size  of  the  tops  as  shown  in  table  IV. 
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Fig.  2    Plants  grown  from  strong  and  weak  sprouts.    Weak  sprouts  on  the  right. 


Fig.  3    Shows  growth  of  vines  from  "strong"  and  "weak"  sprout  seed.     Row 
marked  with  a  white  stake  is  from  weak  sprouts. 
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TABLE  rV 
Shows  yield  of  primes  and  cuUe  in  hushde  per  acre  fromeeed  with  etrong  eprouU  and 

eeed  with  weak  eprouU, 


I         aTRONO  8PBOUTS  |      WBAK  BPBOUTB 


VAXUETUB 


Primes     {      Culls  Primes       Culls 


: 1 

Early  Rose 1907 

Early  Michigan 1907 

Triumph 1908 

Sir  Walter  Raleigh I     1908 

Early  Rose !     1908 


165.3 
54.2 

100.1 
91.4 
93.3 


107.4 
53.0 
44.2 
31.2 
34.8 


I 


83.2 
21.0 
59.1 
15.3 
9.4 


65.8 
41.3 
44.2 
14.2 

18.8 


Average : I     126.0 


54.1 


37.6 


36.8 


The  above  figures  show  convincingly  that  it  is  very  necessary  to  start 
with  a  good  strong  germ  or  sprout. 

The  cause  for  the  weak  sprouts,  is  not  so  apparent.  A  plausible 
theory  would  be  that  owing  to  the  heat  of  mid-summer  the  tuber  fails 
to  properly  store  up  the  right  material  for  the  next  year's  supply  of 
nourishment  to  the  eye  or  germ,  or  it  may  be  a  disease  that  affects  the 
plant  under  those  conditions.  A  somewhat  similar  trouble  has  been 
noticed  in  dahlias,  and  the  Easter  lily  is  notorious  for  a  similar  weakness. 


Fig.  4    Shows  yield  from  strong  and  weak  sprouts.    Weak  sprouts  yield  on  the  right. 


SEED  FROM  EARLY  PLANTED  VERSUS  PALL  GROWN  CROP 

Since  cool  weather  seemed  necessary  for  the  production  of  strong 
germs  for  producing  a  good  crop  the  following  year,  it  was  thought 
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practicd,ble  to  produce  good  seed  by  delaying  planting  until  the  first  of 
August  and  thus  have  the  crop  for  next  year  make  its  growth  in  cool 
weather.  This  was  done  in.  1906  and  again  in  1907.  The  experiment 
was  only  a  partial  success  from  the  fact  that  the  tops  died  off  too  soon 
in  the  fall,  thus  defeating  the  object  of  having  the  tubers  form  in  the 
cool  fall  weather.  The  tubers  did  not  grow  large,  the  largest  being 
about  the  average  size  of  a  hen's  egg  and  the  smallest  the  size  of  a  small 
marble. 

In  1907  the  seed  was  planted  the  first  of  September.  It  was  hoped 
by  this  late  planting  that  the  vines  would  keep  green  until  late  fall. 
This  proved  to  be  the  case,  but  an  early  frost  cut  the  tops  at  such  an 
early  stage  of  the  plants'  growth,  that  no  tubers  of  any  account  were 
harvested. 

For  this  reason  only  two  seasons'  3delds  of  this  experiment  are  on 
record,  as  is  shown  in  table  V. 


TABLE  V 
Showt  the  yield  of  primea  and  cuUs  in  bueheU  per  acre  from  summer  andfaU  harveeted 

seed. 


TAMUnUM 

1006 


Red  River  Acme 

Rural  New-Yorker 

Early  Rose 

Bovee 

Manistee 

Early  Market 

Early  Michigan 

Sir  Walter  Raleigh 

1907 
Red  River  Early  Ohio  .  .  . 

Green  Mountain 

Red  River  Triumph , 

Manistee 

Home  White  Ohio 

Red  River  Acme 

Average 


The  table  shows  that  the  yields  on  the  average  are  in  favor  of  the  fall 
harvested  seed.     It  is  reasonably  certain,  however,  that  if  the  plants 
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could  have  been  kept  growing  so  that  the  tubers  would  have  formed  late 
in  the  fall,  there  would  have  been  a  greater  diflference. 

The  crop  of  tubers  when  grown  by  either  of  these  methods  is  usually 
small  in  size.  It  is,  therefore,  very  necessary  to  make  use  of  all  regard- 
less of  size,  if  they  will  produce  a  good  crop. 

In  order  to  determine  the  diflference  between  the  yields  of  the  several 
sizes,  selections  were  made  and  planted  in  separate  rows. 

These  were  graded  as  egg  size,  walnut  size,  and  marble  size.  The 
yields  of  the  diflferent  sized  seed  tubers  in  bushels  per  acre  were  as  foU 
lows: 


1                 BGO  8ISB 

1 

[     Primes          Culls 

WALNUT  Bin 

SISB 

TARIBTIB8 

1     Primes 

Culls 

Primes 

Colls 

nrAAn  Moiintftin    

...1     284.2          17.4 

185.4 

69.6 

1 

23.2 
33.6 

164.4 
62.8 

47.7 

Iriah  Ck)bbler 

...'      90.2         79.2 

31.2 

The  difference  in  yield  is  in  favor  of  the  larger  tubers.  This  was  to 
be  expected.  It  was  remarkable,  however,  that  the  small  marble  sized 
potatoes  yielded  so  well.  Part  of  the  increase  in  yield  of  the  larger 
sized  seed,  was  due  to  a  much  better  stand. 

The  marble  sized  tubers  usually  had  but  one  eye,  and  if  the  sprout 
from  this  was  destroyed  there  was  nothing  to  replace  it. 

The  egg  size  tubers  had  from  three  to  six  eyes,  thus  having  a  better 
chance  to  replace  any  damaged  germs. 

Figure  5  shows  a  photograph  of  fall  harvested  tubers  as  planted  the 
next  spring. 


Fig.  5     ShowB  sample  of  Fall  harvested  tubers.      Egg'size,  walnut  size  and  marble 
size.    Note  uniformity  of  size  of  sprouU 
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DIFFERENCE  IN  YIELD   BETWEEN  EYE8  CUT  FROM   BASE  AND 
TERMINAL  ENDS 

The  inspiration  for  this  experiment  grew  out  of  several  important 
facts  observed  in  conducting  the  foregoing  work. 

It  was  noticed  that  the  large  tubers  of  the  Maine  grown  seed  always 
start  earliest  and  strongest  at  the  seed  or  terminal  end.  See  figure  6. 
These  eyes  being  the  last  produced  would  have  been  developed  during 
the  cool  weather  of  the  fall. 

On  the  other  hand,  in  several  varieties  of  the  home  grown  summer 
harvested  seed,  the  earliest  and  strongest  development  was  at  the  base 
or  stem  end.  See  figure  7.  These  would  have  formed  late  in  May  or 
early  in  June  when  the  weather  was  cooler  than  mid-summer.  Theo- 
retically, then,  the  base  eyes  of  the  home  grown  potatoes  and  the  ter- 
minal eyes  of  the  Maine  grown  potatoes,  should  produce  the  best 
crop.  To  test  this,  several  long  shaped  tubers  were  selected  of  the 
varieties  Early  Rose  and  Sir  Waltej  Raleigh,  Maine  grown  and  home 
grown  seed.  These  were  cut  across  the  center  dividing  the  base  and 
terminal  eyes.  The  pieces  were  then  cut  so  that  two  eyes  were  left  to 
the  piece  and  each  lot  was  planted  in  separate  rows.  The  growth  and 
yield  were  about  as  was  expected  and  the  yield  is  shown  in  table  VI. 


TABLE  VI 


Shows  the  yield  in  bueheU  of  primes  and  cuUs  per  acre  of  the  seed  end  and  stem  end 
of  Maine  grown  and  home  grown  seed. 


MAINE  GROWN 

HOME  GROWN 

VARIETIES 

SEED  END                    BTEM  END 

BEED  END 

STEM 

END 

Primea 

Culls    Primes    Culls 

Primes     Culla 

Primes 

1  Culls 

Early  Rose 

108.9 
82.3 

26.6  f  7S  7      44  2 

74.7     36:3     121.9 
84.2     25.4       95.1 

33.3 

Sir  Walter  Raleigh 

29.6 

67.5     25.4 

38.4 

Average 

95.6 

23.1 

72.5  1  34.8 

1 

79.4     30.8 

108.5 

35.8 

This  table  shows  that  with  the  Maine  seed  the  seed  end  surpassed  the 
stem  end  yield  by  22  and  19  bushels  per  acre  respectively  in  the  order 
of  the  varieties  given.  Likewise  the  yield  of  the  stem  end  of  the  home 
grown  seed  exceeded  that  of  the  seed  end  by  44  and  24  bushels  per  acre 
respectively. 
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It  may  also  be  noted  that  the  home  grown  seed  produced  a  larger 
yield  than  Maine  grown  seed. 

EXPERIMENT    WITH    VARIETIES 

The  primary  object  of  this  experiment  was  to  obtain  better  varieties. 

About  the  time  that  this  work  was  started  the  McCormick  had  been 
grown  for  several  seasons  and  had  proved  a  very  vigorous,  hardy  variety 
and  fa^ly  resistant  to  both  blight  and  beetles.  It  was  also  a  good 
cropper^.  About  the  only  thing  against  it  was  its  poor  quality,  espe- 
cially on  some  soils.  The  general  opinion  was  that  this  variety  origin- 
ally came  from  Germany.  It  was  thought  that  perhaps  some  superior 
varieties  might  be  found  among  new  importations.  Twenty-seven 
American  varieties  of  northern  grown  seed,  seventeen  varieties  of  French, 
and  eight  varieties  of  German  seed  were  planted  in  the  spring  of  1905. 
To  these  were  added  twenty-one  varieties  in  the  spring  of  1906. 

This  liitter  lot  were  varieties  which  had  been  displayed  in  the  State 
Horticultural  Society  exhibit  and  were  grown  in  the  western  counties 
of  Maryland. 

The  planting  was  all  done  the  same  day  under  the  same  conditions 
and  a  different  plot  of  land  was  selected  each  season.  The  planting 
was  done  on  May  4  in  1905;  on  May  2  in  1906;  on  April  14  in  1907;  and 
on  April  20  in  1908.  The  yields  of  the  varieties  for  the  different  years 
and  the  average  yield  for  that  time  are  given  in  table  VII. 

A  study  of  the  annual  yields  as  shown  by  the  table  will  reveal  many 
peculiarities.  It  shpws  how  inconsistently  the  different  varieties  act 
year  after  year.  This  is  no  doubt  due  to  the  varying  seasons.  A  spell 
of  dry  weather,  or,  on  the  other  hand,  a  good  rain,  may  happen  to  be 
just  right  for  the  development  of  one  variety  and  would  be  too  soon  or 
too  late  for  another. 

On  the  whole,  it  will  perhaps  be  best  to  depend  upon  the  total  aver- 
age yields  as  shown  in  the  table.  Of  the  early  varieties,  or  those  matur- 
ing the  first  to  second  week  in  July,  it  appears  that  Irish  Cobbler  is  the  best 
yielder  with  Noroton  Beauty,  Clark's  Pride,  Early  Ohio  and  Early  Six- 
weeks,  next  best  in  the  order  named.  These  are  generally  considered 
good  varieties  and  will  evidently  do  very  well  under  the  conditions  pre- 
vailing here. 

With  regard  to  the  medium  maturing  varieties,  or  those  which  mature 
one  or  two  weeks  later,  Green  Mountain  stands  first  and  is  followed  by 
Rural  New-Yorker,  Planet,  Sir  Walter  Raleigh,  Early  Thoroughbred, 
Early  Reliance,  Pat's  Choice,  Montana  Prizetaker,  White  Elephant, 
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TABLE  VII 

Shomt  yidd  of  jHime$  and  euUa  in  buthdt  per  acre  and  the  a9«ra(MyiM  for  four  yean,  at^ 

ef  the  varieHee 


Early  Maturing, 

EariyOhio 

Triumph  or  Red  Bliss  . . 

Irish  Cobbler 

Home  White  Ohio 
Noroton  Beauty. 
Early  Biz  Weeks 
Maggie  Murphy, 
Red  River  Aome, 
Extra  Early  Eureka . . 

Early  Market 

Clark's  Pride. 
Bonne  dee  Bonnee 
Uncle  Gideon's  Quick 
Lunch 


Medium  Maiuring. 
Eariy  Rose, 
Sixweeks, 
Early  Reliance, 
White  Elephant. 
Planet 

State  of  Maine, 
Rural  New  Yorker 
Ionia  Seedling 
Pat's  Choice, 
Early  Thoroughbred. 
Early  Jersey 
Qreen  Mountain 
Carman  No.  1 
Montana  Prisetaker 
Manistee 
Pingree, 
Min.  Von  Miguel 
Fomheim 
World's  Fah- 
Crines  Lighting 
Le  Milleure de  Belleville. . ' 
Bovee. 

Sir  Walter  Raleigh 
Early  Michigan 

LcOe  Maturing. 
The  Clin  ton 
Constellation 
Eiffel  Tardive 
Agnelli 
La  Csarina. 
Dr.  Von  Ecken  Becker 
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Primes  Culls  Prim«  Culls  Primes 


1906 


1906 


1907 


Culls  Primes 


1908 


BjPrimes  Culls 


LaU  Maturing. 

Qraminee 

Professor  Maerker . . . 
Ed.Lefort 


Qer. 
Qer. 
Ft. 
Bund  der  Landwirt Ger. 


Jardiniere 

Pouisse  Debout 

Duchesse 

Farineuse  Rouge 

Professor  Jules  Kuhn  . . 

Canada 

Leo 

'  GeheimrathThiel 

Prolific  Tardive 

Professor  Wohltmann. . 

Vigorosa 

Fleur  de  Pecher {  Fr. 

Carola I  Fr. 

Magnum  Bon  urn Fr. 

Livingston '  Am. 

MoCormick |  Am. 

Banner 


Fr. 
Fr. 
Ft. 
Fr. 
Ger. 
Fr. 
Fr. 
Qer. 
Fr. 
Ger. 
Fr. 


I  Am. 

Peach  Blow |  Am. 

Mark^Hanna Am. 

Oom  Paul I  Am. 

Prideof  America Am. 

UneleSam \  Am. 

Blush !  Am. 

Commercial I  Am. 

Blue  Peerless Am. 

No  Bug Am. 

Solannm  Commersonii ...  I 


78.3 
49.4 
78.3 
77.0 
80.3 
49.4 
78.3 
50.8 
46.8 

233.0 
79.1 
52.2 

122.9 
56.6 
82.0 
62.1 

58.0 

20.7 

77.0 

129.5 


8.8 
28.2 
21.7 
15.9 
24.6 
20.3 
40.4 

8.8 
36.8 
50.8 
11.3 
30.5 
17.4 
21.7 
11.3 
33.3 
15.8 
37.6 
26.2 
31.9 
20.2 


41.3 


40:6  28.3 
41.3 
15.9 
30.5 
41.0 
36.81  36.2 
90.71  57.6 
20.3 
26.1 
90.0|  15.9 
90.0 
23.2 
87.8 
107.4 
46.6  88.5! 
5.81  61.0 
8.8 
15.9 
50.8 
124.5 
43.8 
13.6 
36.8 
182.9|l22.7 


168.2 
63.9 

90.0 

54.2 

46.4 

179.8 

109.5 


32.5 


47.9 


132.0 

123.2 

145.0 

37.8 

75.3 


70.8 
78.3 
60.7 
91.7 
56.5 
77.2 
70.8 
36.2 

233.8 
99.8 
97.9 

121.2 
45.8 

110.8 
69.6 


I  I 


159.9 
116.8 

77.0 
123.2 
219.8 

34.9 


40.6 
43.8 
40.6i 
43.81 
20.3 
43. d 
53.6 


139.0 

165.0 
49.7 

107.3 

101.9 

113.2 

132.0113.2 
46.4  34.9 
49.4 
54.2 
.3 
60.9 
36.2 
72.6 
95.7 
70.8 
63.9 
60. 9{ 
60 
90 
70.8 
56.0 


101.9 
165 

83.8 

83.3 
127.7 

95.8 
118.9 

66.8 
284.6 

83.8 
233.8 
122. 
122. 


0|l07 


!).9j 

}.7| 


23.9  2 
24.2  ] 

44.2  ] 

18.8  ] 

€ 

72.6  ] 

43.5  ] 
( 

101.8  2 

103.9  ] 

70.3  i 

68.7  ] 
15.0  2 

40.6  ] 
33.3   2 

76.7  J 
23.31  2 
19.2' 

130.6  { 

108.9  ] 

65.7  : 

56.6 

73.3  J 

98.2  2 

90.7  S 

186.6  72.6 

108.9  27.3 

115.8  29.7 

88.9  23. 9{ 
50.81  14.5. 


State  of  Maine,  Sixweeks,  Manistee  and  Early  Rose  in  the  order 
named. 

Of  the  later  maturing  varieties  the  Blue  Peerless  heads  the  list,  with 
Blush,  Clinton,  Canada  Pride  of  America,  McCormiok,  Oom  Paul, 
Agnelli,  and  Banner  following.  It  was  expected  that  the  McCormick 
would  make  a  better  showing  as  it  is  considered  a  wonderful  cropper. 
It  would  perhaps  show  up  better  in  competition  if  planted  late. 

None  of  the  German  or  French  varieties  were  notable  in  any  way  to 
make  them  valuable  here. 


REVIEW    AND    CONCLUSIONS 


It  seems  safe  to  assume  that  working  potatoes  with  a  five  shoveled 
horse  cultivator  about  twice  or  three  times,  is  good  practice  for  con- 
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ditions  such  as  prevailed  here.  The  Maine  grown  seed  potatoes  always 
produced  better  yields  than  home  grown  seed.  From  the  experiments 
that  bear  upon  this  phase  of  the  question,  it  would  seem  that  it  is  not  so 
much  where  the  seed  is  grown  as  it  is  a  question  of  climatic  conditions. 
In  other  words,  the  best  condition  for  the  development  of  a  strong  germ, 
is  cool  weather,  and  a  strong  germ  is  one  of  the  necessities  for  a  good 
crop.  Varieties  like  Early  Ohio  and  Red  River  Acme  that  form  their 
tubers  early  in  the  summer,  or  late  planted  Blush  and  McCormick 
that  form  tubers  late  in  the  fall,  can  be  planted  year  after  year  without 
apparent  deterioration.  For  the  same  reason  the  eyes  from  the  base 
or  stem  end  of  the  home  grown  largest  sized  tubers,  produced  better  than 
the  terminal  or  seed  end.  And  the  seed  or  terminal  end  of  the  Maine 
grown  did  better  than  the  base  or  stem  end. 

In  this  locality  the  base  eyes  of  the  largest  tubers  of  varieties  like 
Early  Rose  or  Sir  Walter  Raleigh  are  in  process  of  formation  in  early 


Fig.  6     Maine  grown  tubers  showing  strongest  sprouts  on  the  seed  end. 

summer,  while  the  seed  end  is  the  last  to  form  in  raid-summer.  On  the 
other  hand,  in  climates  where  it  takes  the  entire  summer  season  for  a 
crop  of  potatoes  to  mature,  the  base  eyes  would  form  in  the  hotter 
weather  and  the  seed  end  eyes  in  the  cooler  fall  season. 

It  is  sometimes  recommended  that  the  cluster  of  eyes  on  the  seed 
end  be  cut  off  and  not  used.  This  would  be  bad  practice  in  the  case  of 
Maine  grown  seed. 

The  difference  in  opinion  found  among  potato  growers  with  regard 
to  what  is  the  proper  sized  seed  to  plant,  may  be  partially  ascribed  to 
some  of  these  conditions.  Thus,  if  the  potatoes  were  planted  early  in 
the  spring  and  matured  in  mid-summer,  the  earliest  formed  tubers 
would  be  the  largest  and  the  later  formed  ones  would  be  small.  In 
this  case  the  large  tubers  cut  would  produce  the  largest  crop.     On  the 
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other  hand,  if  the  plants  were  grown  in  a  cool  climate,  or  were  planted 
late  in  the  summer,  then  the  smaller  tubers  would  have  formed  imder 
the  most  favorable  conditions  and  should  produce  the  best  crop. 

A  very  important  point  in  saving  home  grown  seed  is  to  look  care- 
fully for  any  tubers  that  may  be  attacked  with  the  "small  sprouts"  disease 
if  such  it  is.  This  can  be  found  in  a  great  many  varieties  especially 
those  that  mature  in  mid-summer  such  as  Early  Rose,  Early  Thorough- 
bred, Sir  Walter  Raleigh  and  Green  Mountain.  Home  grown  seed  will 
probably  have  sprouted  some  by  planting  time  and  by  carefully  looking 
them  over  the  affected  ones  can  be  easily  seen. 

Any  seed  showing  the  thin  thread-Uke  sprouts  such  as  appear  on  the 
right  hand  tuber  on  tigure  1  should  not  be  used. 

This  condition  has  not  been  noticed  with  Maine  grown,  or  second  crop 
seed. 


Fig.  7.    Home  grown  tubers  showing  strongest  sprouts  at  base  end, 


On  the  whole  where  potatoes  are  to  be  made  a  special  crop  and  grown 
in  quantity,  it  would  be  most  profitable  to  purchase  seed  grown  in 
a  cool  climate.  If  home  grown  summer  harvested  seed  must  be  used, 
then  it  will  be  best  to  use  the  large  tubers  cut  to  two  eyes.  These  under 
ordinary  storage  will  have  sprouted  somewhat  by  planting  time,  and 
any  showing  weak  sprouts  should  be  rejected. 

CULTURAL    DIRECTIONS 

Potatoes  for  the  nearby  market  as  well  as  for  long  distance  shipping 
from  the  eastern  shore  to  Philadelphia  and  New  York,  are  considered 
quite  a  profitable  crop  in  Maryland.  These  are  mainly  the  early 
varieties,  and  the  yield  ranges  all  the  way  from  eighty  to  three  hundrea 
and  fifty  bushels  per  acre.    The  farmers  in  the  northern  and  western 
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counties  of  the  State  grow  a  good  many  potatoes,  but  these  are  generally 
of  later  varieties.  When  an  early  crop  is  grown,  it  is  usually  planted 
as  soon  as  the  ground  can  be  worked.  The  late  crop  is  planted  in  some 
localities  as  late  as  August  first. 

Sail.  A  sandy  loam  well  enriched  is  considered  best  for  this  crop. 
Vegetable  matter  is  needed,  but  it  should  be  in  a  thoroughly  well  rotted 
condition.  Any  vegetable  matter  in  a  state  of  decomposition,  seems 
to  foster  the  increase  of  the  potato  scab  fungus. 

Previous  treatment  of  the  soil.  There  is  no  doubt  that  the  largest 
jdelds  of  potatoes  are  grown  upon  soils  that  have  been  annually  manured 
for  some  years  previous,  and  that  hav^  not  been  planted  to  exhausting 
crops  like  field  corn.  ^ 

It  is  good  practice  to  plan  a  rotation  and  manure  heavily  the  crop 
that  precedes  potatoes.  Cabbage  likes  a  liberal  supply  of  manure,  and 
as  fresh  manure  seems  to  be  suitable  for  this  crop,  it  could  be  used  freely 
for  the  cabbage  and  would  then  be  well  decayed  for  the  potatoes  which 
follow.  The  potatoes  could  be  succeeded  by  grass  and  clover,  or  wheat 
with  grass,  which  could  be  followed  by  cabbage  again,  and  so  on. 

If  a  heavy  sod  is  to  be  used  for  early  potatoes,  it  should  be  plowed 
in  the  fall  because  if  spring  plowed  it  cannot  be  gotten  into  condition. 
A  thin  clover  sod  might  be  all  right  broken  in  the  spring. 

Manuring,  If  as  stated  above,  potatoes  follow  some  crop  that  has 
been  well  manured,  commercial  fertilizer  is  all  that  will  be  needed  to 
get  an  early  crop.  A  fertiliaer  with  7  to  9  per  cent  of  phosphoric  acid, 
3  to  4  per  cent  of  nitrogen,  and  4  to  5  per  cent  of  potash,  will  give  good 
results. 

A  good  formula  for  this  is  the  following: 

Pounda 

Dissolved  Phosphate  Rock 1000 

Dried  Blood 600 

Nitrate  of  Soda 200 

Sulphate  of  Potash 200 

If  wanted  for  a  late  crop  the  nitrogen  need  not  be  as  readily  available 
and  the  following  formula  may  be  used: 

PoundM 

Dissolved  Phosphate  Rock 1000 

Dried  Blood 800 

Sulphate  of  Potash 200 

Either  of  these  formulas  should  be  applied  broadcast  at  the  rate  of  fif- 
teen hundred  pounds  per  acre,  and  be  well  mixed  into  the  soil  with 
harrow  or  cultivator. 
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If  it  is  thought  desirable  to  stimulate  the  growth  of  the  young  plants, 
one  hundred  pounds  each  of  nitrate  of  soda  and  dissolved  phosphate 
rock  per  acre,  should  be  scattered  in  the  row  when  the  seed  is  planted. 
The  potato,  having  to  make  its  growth  in  such  a  short  time,  needs  its 
food  in  a  readily  available  condition.  The  formulas  above  provide 
for  a  generous  amount  of  soluble  phosphoric  acid  which  is  necessary  to 
make  the  plant  mature  in  a  short  time.  Early  maturity  is  very  impor- 
tant, not  only  on  account  of  being  able  to  get  the  crop  on  the  market  as 
soon  as  possible,  but  also  because  some  of  the  early  varieties  cannot 
withstand  the  moisture  and  heat  of  early  summer,  and  if  the  vines  are 
injured  by  "tip  burn,"  or  blight  of  any  kind,  the  tubers  are  sure  to  be 
undersized. 

If  it  should  ever  be  necessary  to  use  fresh  or  partly  decomposed  stable 
manure  for  Irish  potatoes,  then  dissolved  phosphate  rock  should  be 
used  quite  liberally  with  it.  Eight  to  ten  hundred  pounds  per  acre 
would  not  be  too  much  if  stable  manure  had  been  liberally  applied. 
Fresh  manure  is  to  be  avoided,  however,  an  account  of  its  tendency 
for  increasing  the  ''  scab. "  lime  and  wood  ashes,  while  being  excellent 
in  general  for  most  soils,  should  be  used  with  caution  for  this  crop,  for 
the  reason  that  the  scab  fungus  seems  to  thrive  in  a  neutral  or  slightly 
alkaline  soil.  The  acid  in  the  phosphate  rock  tends  to  keep  the  soil 
slightly  acid,  a  condition  favorable  to  the  potato  and  unfavorable  to 
the  scab. 

Preparation  of  the  soil.  The  soil  should  also  be  thoroughly  prepared 
mechanically.  The  plowing  should  be  well  and  carefully  done  to  the 
depth  of  eight  inches.  As  a  general  thing  not  enough  attention  is  paid 
to  this  matter  of  plowing.  If  the  subsoil  is  clay,  the  drainage  can  be 
improved  very  much  by  plowing  to  a  uniform  depth  with  a  large  two 
horse  plow  in  the  direction  the  land  slopes.  The  bottom  of  the  landside 
of  a  large  plow  makes  a  runlet  for  the  water.  A  wheel  should  be  used  to 
secure  uniform  depth.  After  plowing,  the  soil  should  be  thoroughly 
pulverized  by  disc  harrow  or  otherwise,  to  the  depth  of  five  inches. 

Planting.  Plant  in  furrows  three  to  four  inches  deep  made  with  a 
plow.  Cover  by  throwing  two  furrows  on  top  of  the  seed.  If  a  plant- 
ing machine  is  used,  set  it  to  plant  the  same  depth.  This  method  of 
covering  allows  for  two  harrowings  which  mellow  and  level  the  soil 
before  the  growth  appears. 

Seed.  The  importance  of  good  seed  can  scarcely  be  over-estimated. 
For  a  good  crop  of  early,  uniform  tubers,  there  must  be  a  good  start. 
According  to  experiments  here  it  is  necessary  among  other  things^to 
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start  out  with  a  good  strong  vigorous  germ.  A  vigorous  germ  or  eye 
can  only  be  secured  on  some  varieties  by  that  germ  being  formed  in  a 
cool  climate,  or  in  the  fall  of  the  year  when  the  weather  is  cool.  For 
this  reason,  growers  in  the  southern  part  of  this  state  and  in  the  potato 
growing  section  further  south',  should  either  secure  their  seed  from 
northern  Maine  or  Michigan,  or  else  replant  tubers  of  the  first  crop  and 
thus  grow  their  own  seed  which  is  callted  "second  crop''  seed.  The 
reason  that  growers  in  a  hot  climate  felt  the  necessity  of  getting  their 
seed  from  the  North,  or  growing  the  *' second  crop,"  was  somewhat 
obscure  until  the  experiments  at  this  Station  during  the  past  three 
years  threw  some  light  upon  the  matter;  see  pages  166,  167  and  159. 

These  experiments  showed  the  need  for  strong  germs  or  eyes  to  secure 
a  good  crop.  Evidently  cool  weather  with  a  proper  amoimt  of  moisture 
is  what  is  needed  to  produce  a  strong  germ.  These  conditions  may 
generally  be  found  in  the  lower  sections  of  Maryland  before  the  first  of 
June  or  after  the  last  of  September.  Eyes  formed  at  that  time  will 
produce  as  good  as  northern  grown  seed. 

Second  Crop  Seed.  The  seed  called  second  crop  is  grown  in  the  fol- 
lowing manner:  The  small  unsalable  tubers  of  the  June  crop  should 
be  spread  out  thinly  in  a  shady  place.  In  two  or  three  weeks  they  will 
have  turned  very  green  and  the  larger  ones  should  be  cut  and  the  others 
have  a  piece  taken  from  the  side.  It  seems  that  mutilation  has  a  ten- 
dency to  hasten  the  development  of  sprouts.  They  should  then  be 
spread  in  the  sun  covering  them  thinly  with  earth  or  sand.  After  sprout- 
ing commences  they  should  be  planted  in  the  ordinary  way. 

If  favorable  weather  conditions  prevail,  a  crop  of  tubers  from  the 

size  of  an  egg  to  a  marble  will  be  harvested  late  in  the  fall.     These  will 

•  all  make  good  seed  with  strong  eyes  or  germs.     Another  thing  in  favor 

of  this  late  harvested  seed  is  that  it  will  not  sprout  until  spring,  and 

thus  the  first  sprouts,  which  are  usually  the  best,  will  be  saved. 

This  will  be  thought  by  some  growers  to  be  too  troublesome  to  practice, 
but  for  varieties  like  Early  Rose,  or  any  of  the  medium  maturing  varie- 
ties, it  will  be  necessary  to  do  this,  or  get  seed  from  a  cooler  climate. 
If  seed  potatoes  are  large,  they  should  be  cut,  for  nothing  is  gained  by 
planting  large  potatoes.  Practically,  if  there  are  strong  single  stemmed 
plants  one  foot  apart  in  the  row,  the  largest  amount  of  salable  tubers 
will  be  produced.  Theoretically,  pieces  of  potatoes  cut  to  one  eye 
dropped  at  that  distance  would  produce  these  results,  but  in  experience, 
however,  this  has  not  proved  to  be  so,  for  very  often  if  weather  con- 
ditions are  not  just  right  the  small  pieces  of  potatoes  decay  or  dry  up 
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before  the  sprouts  have  attained  sufficient  strength  to  support  them- 
selves. To  insure  a  good  crop  the  safest  plan  is  to  cut  the  potatoes  so 
that  there  will  be  at  least  two  eyes  upon  each  piece. 

It  will  be  found  that  if  the  pieces  of  the  seed  end  and  the  pieces  from 
the  stem  end  are  planted  separately  a  more  uniform  stand  will  be  insured. 
The  eyes  of  the  seed  end  sprout  quicker  than  the  eyes  of  the  stem  end 
and  if  they  are  separated  it  will  be  much  better  for  cultivation  and 
harvesting. 

This  separation  of  the  eyes  will  not  be  necessary  where  second  crop 
seed  is  being  used  as  these  usually  start  out  with  one  strong  germ  from 
the  seed  end,  and  about  all  the  cutting  needed  is  to  divide  the  larger 
tubers  in  half  lengthwise.  If  home  grown  seed,  aside  from  second  crop 
is  to  be  used,  it  should  have  strong  sprouts  and  be  grown  in  cool  weather. 

Bud  variation  is  quite  common  in  plant  life  and  potatoes  sometimes 
vary  ia  this  way.  It  will,  therefore,  pay  to  go  through  the  patch  when 
the  growth  is  about  made  or  when  the  plants  are  in  bloom,  selecting 
and  marking  with  a  stake  those  which  are  most  vigorous  and  healthy. 
These  should  be  dug  and  stored  separately  from  the  general  crop.  If 
it  is  considered  too  troublesome  to  save  enough  to  plant  the  entire  crop 
this  way,  enough  hills  should  be  marked  to  produce  several  bushels. 
These  may  be  planted  separately  and  all  the  products  be  used  for  seed 
the  following  year. 

Qiianlfly  of  seed  per  acre.  This  will  vary  according  to  the  size  of  the 
tubers.  -^If  large  potatoes  with  few  eyes  are  used,  twelve  to  fifteen 
bushels 'lite  necessary,  and  if  medium  to  small  potatoes  with  plenty  of 
eyes  are  planted,  only  eight  to  twelve  bushels  will  be  needed. 

Cvltivation.  If  the  seed  is  covered  with  a  plow  the  land  will  be  left 
in  a  ridged  condition.  A  week  or  two  after  planting,  these  ridges  should 
be  leveled  down  with  a  board  or  clod  crusher.  Just  as  the  plants  appear 
a  smoothing  harrow  should  be  used  to  level  the  ground  and  kill  the 
weeds.  Very  often,  especially  in  late  crops,  it  is  not  necessary  to  do 
any  hand  hoeing  if  this  harrowing  is  thorough.  Cultivation  can  be  done 
with  an  ordinary  five  shoveled  Iron  Age  or  similar  cultivator.  Small 
shovels  can  be  qsed  the  first  time,  stirring  the  soil  deeply.  At  the  last 
cultivation  a  broad  shovel  behind  will  work  about  the  right  amount  of 
earth  up  to  the  hills. 

Harvesting.  As  a  general  rule  potatoes  should  not  be  dug.  until  the 
vines  mature  and  die,  as  the  tubers  will  increase  rapidly  in  size  after 
the  vines  begin  to  turn  yellow.  After  the  vines  are  dead  there  is  noth- 
ing gained  by  leaving  the  crop  in  the  ground. 
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It  is  best  not  to  dig  if  the  sun  is  bright  and  the  weather  extremely 
hot  for  the  tubers  are  easily  scalded.  The  digging  should  be  done  in 
cloudy  cool  weather  if  possible. 

There  are  several  potato  diggers  on  the  market  and  where  everything 
is  in  proper  condition,  with  no  rocks,  weeds,  or  anything  that  will  hang 
or  clog,  good  work  can  be  done  with  them.  Many  small  growers,  how- 
ever, depend  upon  the  plow  and  potato  hook.  A  large  one-horse,  or 
small  two-horse,  plow  set  at  just  the  right  depth  to  run  beneath  the 
potatoes  without  cutting  them,  will  turn  the  hiUs  bottom  side  up  so  the 
tubers  may  be  easily  removed  with  potato  hooks. 

The  grading  may  as  well  be  done  in  the  field  even  though  the  crop 
is  not  to  be  sold  at  once.  The  grades  should  be  firsts,  seconds  and  culls. 
Only  the  firsts  should  be  shipped  to  distant  markets,  the  seconds  had 
better  be  disposed  of  near  home.  The  culls  can  sometimes  be  sold  to 
bakers  who  use  them  in  connection  with  yeast  in  bread  making. 

When  shipping  to  early  markets,  barrels  or  boxes  must  be  used,  as 
there  is  much  less  danger  of  bruising  and  heating  than  if  placed  in  sacks. 
For  the  late  crop,  sacks  are  often  used  and  are  quite  economical.  One 
and  one-half  bushels  are  usually  put  into  each  sack. 

Storing.  Potatoes  should  be  placed  in  the  dark  as  soon  as  possible 
after  digging.  Light  will  turn  the  skins  green  and  bitterness  will  extend 
into  the  flesh,  making  them  very  unpalatable.  A  temperature  at  or 
a  few  degrees  below  40^  F.,  will  keep  potatoes  in  good  condition.  Cellars 
under  barns  or  dwellings  or  specially  constructed  vaults  or  caves,  are 
often  used.  The  storage  place  should  be  easy  to  ventilate,  but  need 
not  be  extremely  dry.  Storage  in  kilns  or  pits  is  often  practiced,  and 
where  there  is  no  frostproof  building  it  is  very  cheap  and  convenient. 

For  a  pit  or  kiln  a  high  and  well  drained  spot  should  be  selected. 
Scrape  away  an  inch  or  two  of  soil  and  cover  with  a  layer  of  dry  straw. 
The  potatoes  should  be  piled  upon  this,  not  more  than  ten  bushels  in 
the  pile,  and  be  covered  with  straw  and  one  foot  to  fourteen  inches  of 
earth.  Only  sound  potatoes  should  be  stored  in  this  way.  If  there  is 
the  least  sign  of  rot  the  crop  should  either  be  sold  at  once  or  stored  in 
boxes  where  they  can  be  picked  over  occasionally. 

Varieties.  The  selection  of  varieties  must  be  governed  by  the  market 
demands.  Three  very  popular  varieties  at  present  are,  for  extra  early, 
Early  Ohio;  for  medium  early,  Irish  Cobbler;  and  for  main  crop,  Green 
Mountain.  These  are  all  of  good  quality  and  sell  well.  For  yields  of 
other  varieties  see  pp.  164  and  166. 
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DISEASES 

Early  blight.  Brown  spots  with  faint  rings  in  them  appear  on  the 
leaves.  These  gradually  cover  the  leaf,  killing  it.  Spray  with  Bordeaux 
mixture  three  times  between  June  15  and  digging  time  in  the  fall.  The 
McGormick  potato  is  not  much  troubled  with  this  disease. 

Late  blight.  In  moist  summer  weather,  late  blight  appears  sud- 
denly as  soft,  bad  smelling,  dark  areas  in  the  leaves  and  may  kill  whole 
fields  in  a  short  time.  It  is  not  common  in  this  state.  The  treatment 
for  this  dise&3e  is  the  same  as  for  early  blight.  The  affected  tubers 
may  rot. 

Brown  rot.  The  leaves  and  stem  wilt  and  shrivel  and  the  tubers 
later  show  a  wet  rot.  Thorough  spraying  with  Bordeaux  mixture  and 
arsenicals  is  necessary  to  keep  down  insects  which  carry  the  germs. 
Do  not  plant  on  land  which  has  recently  borne  potatoes,  tomatoes 
or  egg  plant,  all  of  which  are  subject  to  the  disease.  Store  potatoes  in 
cool,  dark  places. 

Dry  rot  This  disease  causes  lighter  colored  and  more  or  less  rolled 
up  leaves.  The  tubers  later  may  be  destroyed,  at  leAst  at  one  end.  by 
dry  rot.  Avoid  infected  soil  and  do  not  plant  tubers  that  have  internal 
brown  or  black  streaks. 

Scab.  Scabby  spots  develop  on  the  tubers.  Soak  uncut  seed  tubers 
in  formalin,  one-half  pint  to  fifteen  gallons  of  water,  for  two  hours,  and 
plant  on  scab  free  land.     Avoid  the  use  of  alkaline  fertilizers. 
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introduction 

The  cabbage  crop  in  Maryland  is  a  very  important  one.  Large 
quantities  are  grown  for  the  markets  of  Baltimore  and  Washington  and 
for  the  smaller  markets  throughout  the  State.  It  is  used  for  immediate 
consumption  and  for  making  into  sauerkraut. 

This  Experiment  Station  has  been  testing  varieties  for  the  past  ten 
years.  Wet  and  dry  seasons  have  been  experienced  and  these  have 
given  good  opportunities  for  noting  the  behavior  of  the  diflferent  varie- 
ties under  these  conditions.  Experiments  have  also  been  made  with 
fertilizers  and  soils,  and  some  notes  as  to  the  resistance  of  types  and 
varieties  to  disease,  have  been  made.  Seeds  of  French  varieties  were 
imported  and  tested  along  with  the  American  kinds. 

EXPERIMENTS 

An  outline  of  the  several  experiments  may  be  briefly  stated  as  follows: 

Experiment  No.  1.    To  note  the  effect  of  soil  treatment,  that  is,  with 

stable  manure  and  chemical  fertilizers,  and  their  relation  to  cabbage 


Experiment  No.  S.  The  value  of  a  high  priced  fertilizer  compared  with 
a  lower  priced,  poorer  grade. 

Experiment  No.  S.  The  effect  of  excessive  amounts  of  the  various 
fertilizing  elements  applied  to  the  seed  bed. 

Experiment  No.  4.    The  resistance  of  varieties  to  disease. 
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No.    1.      EFFECT  OF  SOIL  TREATMENT  ON  CABBAGE  DISEASES. 

The  susceptibility  to  rot  and  disease  of  cabbage  growing  on  very 
rich,  highly  cultivated  land,  seemed  to  be  due  more  to  something 
unsuitable  in  the  soil  rather  than  to  the  direct  attacks  of  bacteria  or 
fungi.  During  very  rainy  weather  in  the  heat  of  summer,  young  and 
apparently  vigorous  cabbage  plants  will  wilt  and  die.  If  the  weather 
is  moderately  dry  and  the  soil  loose  and  well  cultivated,  cabbage  will 
grow  vigorously  and  seemingly  resist  disease  even  if  the  soil  is  known  to  be 
infected  with  germs.  It  was  noticed  that  a  patch  of  cabbage  planted  on 
a  piece  of  land  that  had  been  used  to  grow  celery  for  several  years,  grew 
very  well  until  heavy  rains  began  to  fall  in  August.  In  the  bright  sun- 
shine which  followed,  the  plants  wilted  and  many  afterwards  died. 

The  crop  was  a  failure  except  a  portion  of  the  lower  comer  which  was 
on  a  poor  clay  knob  and  there  a  few  good  heads  matured. 

Due  consideration  was  given  to  the  fact  of  poor  drainage  and  also  to 
excessive  amounts  of  water  about  the  roots  to  which  might  be  attributed 
much  of  the  failure.  Still  it  seemed  a  plausible  conjecture  that  there 
might  be  extraordinary  amounts  of  soluble  salts  in  the  soil  and  that  they 
would  have  a  poisonous  effect  on  the  cabbage  roots. 

The  first  experiment  bearing  upon  this  point  was  made  in  the  summer 
of  1905.  A  piece  of  rather  stiff  clay  land,  one-eighth  of  an  acre  in  size, 
that  had  been  manured  and  planted  to  truck  crops  for  many  years  and 
upon  which  cabbage  had  rotted  badly  the  preceding  year,  was  again 
treated  with  ten  tons  per  acre  of  rotted  manure.  This  was  plowed 
down  and  the  land  was  prepared  for  the  crop. 

Plots  were  marked  off  and  treated  as  follows : 

Plot  1.  Complete  fertilizer,  1000  pounds  per  acre, 

Plot  2.  Check,  no  fertilizer. 

Plot  3.  lime,  60  bushels  per  acre. 

Plot  4.  Sulphate  of  potash,  300  pounds  per  acre. 

Plot  5.  Muriate  of  potash,  300  pounds  per  acre. 

It  had  been  noticed  in  some  other  work  under  similar  conditions  that 
muriate  of  potash  seemed  to  have  the  effect  of  promoting  the  vigor  of 
the  plants.  Fifteen  varieties  of  cabbage  were  planted  across  the  plots, 
nine  varieties  of  French  and  six  of  American  origin.  The  plants  were 
set  June  23.  They  started  off  nicely  and  grew  well  until  the  first  week  of 
August,  at  which  time  there  were  incessant  rains  followed  by  bright  sun- 
shine. 
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All  the  plants  on  all  the  plots  wilted  down  and  only  a  few  recovered. 
Most  of  those  wilted  died  in  a  short  time  with  black  rot.  A  few  lingered 
on,  but  did  not  make  any  satisfactory  heads.  The  results  from  either 
of  these  treatments  seemed  to  be  negative.  The  same  season  other 
small  plots  under  the  same  conditions  were  treated  with  potash  as  follows: 

Plot  1.  Muriate  of  potash,  300  pounds  per  acre. 

Plot  2.  Muriate  of  potash,  600  pounds  per  acre. 

Plot  3.  Muriate  of  potash,  900  pounds  per  acre. 

Plot  4.  Check,  no  fertilizer. 

Plot  5.  Sulphate  of  potash,  300  pounds  per  acre. 

Plot  6.  Sulphate  of  potash,  600  pounds  per  acre. 

Plot  7.  Sulphate  of  potash,  900  pounds  per  acre. 

Plot  8.  Lime,  60  bushels  per  acre. 

Plot*  9.  Common  salt,  200  pounds  per  acre. 

Twelve  plants  of  Premium  Flat  Dutch  cabbage,  that  had  been  grown 
in  beds  treated  with  the  same  kind  and  amounts  of  fertilizers  used  on 
the  plots,  were  set  on  each  of  these  plots,  June  23.  They  started  oflf  and 
grew  well  until  the  excessive  rains  came  on.  As  a  result,  most  of  the 
plants  wilted  badly  except  those  on  the  plots  receiving  muriate  of  potash. 
The  excessive  rainfall  continuing,  many  of  the  plants  on  all  the  plots 
became  affected  with  rot  and  died.  At  the  time  of  maturity  in  the  fall 
the  results  were: 

Plot  1.  6  alive,  4  good  heads. 

Plot  2.  3  alive,  3  good  heads. 

Plot  4.  3  alive,  0  good  heads. 

Plot  5.  4  alive,  0  good  heads. 

Plot  6.  9  alive,  0  good  heads. 

Plot  7.  7  alive,  1  good  head. 

Plot  8.  7  alive,  2  good  heads. 

Plot  9.  6  alive,  0  good  heads. 

Under  these  conditions  none  of  the  treatments  seemed  to  be  of  much 
benefit.  Even  lime,  which  is  considered  by  many  to  be  a  "cure  all,** 
failed  to  give  any  positive  results.  In  order  to  further  investigate  this 
matter,  the  same  piece  of  land  was  manured  and  plowed  and  let  lay 
rough  all  winter.  In  the  spring,  rows  were  laid  oflf  with  a  plow  across 
the  plots  of  the  previous  year  and  manure  and  fertilizer  were  applied  in 
the  rows  as  follows: 
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Row  1.  10  tons  of  fresh  manure  per  acre. 

Row  2.  1000  pounds  dissolved  phosphate  rock  per  acre. 

Row  3.  600  pounds  muriate  of  potash  per  acre. 

Row  4.  1000  pounds  dried  blood  per  acre. 

Row  5.  500  pounds  dissolved  phosphate  rock,  300  pounds  muriate 

of  potash,  500  pounds  of  dried  blood  per  acre. 

Row  6.  300  pounds  common  salt  per  acre. 

Row  7.  Check,  nothing  applied. 

Wishing  to  note  the  effect  of  throwing  up  ridges  and  planting  on  them, 
thus  giving  a  better  opportunity  for  drainage,  half  of  the  patch  was 
ridged.  The  other  half  was  leveled  and  the  plants  were  set.  Hender- 
son's Succession  was  used  and  the  cultivation  was  done  so  as  to  main- 
tain the  ridges  and  level  ground  throughout  the  season  as  planned. 

The  season  again  proved  very  wet  and  in  August  the  plants  began  to 
die.  On  account  of  the  spongy  condition  of  the  soil  the  ridges  were 
continually  saturated,  but  no  water  stood  around  the  plants,  as  it  did  in 
pools  on  the  level  culture  during  heavy  downpours.  Under  these  con- 
ditions the  plants  became  affected  and  died  off  until  all  were  dead  on 
the  level  culture  portion.  Out  of  the  35  plants  set  on  each  ridge  row 
not  one  produced  a  good  head,  but  the  following  numbers  were  alive  in 
late  September. 

Row  1.  8  plants  Row  5.  5  plants. 

Row  2.  8  plants.  Row  6.  4  plants. 

Row  3.  0  plants.  Row  7.  8  plants. 

Row  4.  6  plants. 

These  experiments  failed  to  show  that  any  benefit  could  be  derived 
from  using  these  various  materials  and  cultures  as  correctives  of  the 
supposed  excessive  salts  or  poisonous  matter  in  the  soil.  Meanwhile 
good  cabbages  were  being  grown  on  other  parts  of  the  farm  on  the  siime 
character  of  soil  and  drainage,  with  the  exception  that  the  land  had  been 
in  sod  from  which  hay  had  been  cut. 

Thinking  that  probably  grass  when  cut  from  hay  corrects  conditions 
otherwise  unfavorable  for  cabbage,  and  since  it  was  impossible  to  pro- 
duce sod  on  the  plot  in  a  short  time,  wheat  was  sown  on  one-half  of  the 
plot  in  the  fall  of  1906  in  the  hope  that  it  would  have  an  influence  similar 
to  the  supposed  influence  of  gi-ass.  The  wheat,  though  planted  late, 
grew  well, and  its  heavy  growth  of  straw  and  dark  green  color  gave  evi- 
dence of  the  fertile  condition  of  the  soil.    The  other  half  of  the  plot 
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upon  which  nothing  was  sown  was  disced  in  the  spring  to  keep  down 
the  weeds. 

The  wheat  was  taken  off  July  6  and  the  whole  plot  was  immediately 
plowed,  rolled,  and  harrowed.  On  July  12  the  plants  were  set  and  nine 
varieties  were  used  in  the  work. 

The  season  was  favorable  and  during  the  critical  period  of  August  and 
early  September  it  was  comparatively  dry.  For  the  fimst  time  in  four 
years  some  good  heads  of  cabbage  were  grown  on  this  plot.  A  good 
many  plants  of  some  varieties  died  as  usual,  but  on  the  whole  there  was 
much  improvement.  The  half  of  the  plot  producing  wheat  contained 
308  good  heads  at  harvesting  time  and  the  other  half  contiuned 
363  good  heads  from  the  540  plants  set  on  each  half.  This  would  indicate 
that  a  crop  of  wheat  did  not  have  the  effect  of  sod  on  the  cabbage  crop, 
for  the  wheat  growing  half  of  the  plot  produced  55  heads  less  than  the 
other  half. 

Surplus  available  nitrogen.  A  secondary  experiment  was  carried  on 
at  the  same  time  to  determine  if  a  surplus  of  available  nitrogen  would 
tend  to  make  the  plants  less  disease  resistant,  or  otherwise  affect  the 
crop.  The  plot  was  divided  into  halves  across  the  wheat  «tubble 
and  the  other  part.  One-half  received  a  mixture  of  fertilizers  rated  per 
acre  as  follows; 

Poundt 

Dissolved  phosphate  rook 800 

Kainit 320 

Tankage 320 

Nitrateof  soda 320 

There  seemed  to  be  no  difference  between  that  portion  of  the  plot 
from  which  the  crop  of  wheat  had  been  taken  and  the  other  part. 

The  plot  receiving  nitrate  of  soda  produced  322  good  heads  and  the 
other  plot  produced  349  good  heads.  This  is  a  difference  of  only  27 
heads  and  may  be  an  indication  of  the  presence  of  too  much  soluble 
nitrogen  in  the  soil. 

The  comparative  disease  resistance  of  the  nine  varieties  grown  is 
discussed  under  "  Resistance  of  Varieties  to  Disease." 

As  nothing  definite  had  been  accomplished  to  improve  soil  condi- 
tions by  any  of  the  treatments  mentioned  above,  this  feature  of  the  work 
was  left  out  in  1908,  and  without  further  manuring  or  fertilizing  late 
cabbage  was  planted  on  this  plot.  Seventeen  varieties  were  included  for 
a  test  of  varieties  and  disease  resistance. 

The  season  was  again  quite  dry  at  the  critical  time  in  August  and  some 
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varieties  lost  but  few  plants  while  other  varieties  lost  nearly  all.  Out 
of  612  plants  set,  only  380  reached  maturity,  the  others  being  killed  by 
disease. 

THE  RESISTANCE   OF  VARIETIES  TO   DISEASE 

While  doing  the  variety  testing,  attention  was  called  to  a  variety  said 
to  be  free  from  rot  which  was  being  grown  by  the  truckers  near  the 
Experiment  Station.  This  proved  to  be  Landreth  Market  Gardeners 
Large  Late  Flat  Dutch.  There  were  also  some  other  varieties  that  were 
disease  proof  to  a  remarkable  degree.  It  was  noticeable  also  that  this 
disease  resistant  stock  all  conformed  to  one  type,  of  vigorous  growth, 
with  green  or  purplish  green  curled  and  crinkled  leaves.  It  seemed 
to  be  very  hardy,  as  it  stood  in  the  field  thrgughout  the  winter  and  pro- 
duced seed  in  the  spring. 


Fig.  1  Showing  two  types  of  Flat  Dutch  Cabbage.  The  two  outside  heads  are 
the  purplish  green  resistant  t3rpe,  and  the  two  inside  are  the  whitish  green  less, 
resistant  type.    Note  the  amount  of  outside  leaves  retained  by  the  resistant  plants. 


It  was  also  noticed  that  cabbages  of  the  Savoy  type  were  very  disease 
resistant  and  usually  stood  conditions  that  would  destroy  cabbage  of 
the  ordinary  Flat  Dutch  type. 

The  ordinary  Flat  Dutch  type  of  cabbage  has  plain  leaves,  whitish 
green  in  color.  Some  varieties  grow  very  large  and  for  late  use  have  been 
very  popular  on  the  markets.    There  seems  to  be  much  mixing  of  types 
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in  the  different  varieties  sent  out  by  the  various  seedsmen.  Two  seeds- 
men may  send  out  seed  under  the  same  name  and  yet  the  cabbage  will 
be  of  different  types.  For  instance,  Landreth  Autunm  Giant  has  the 
dark  purpUsh  green  curled  leaf  of  his  Flat  Dutch,  while  Henderson 
Autumn^ Xjiiant  is  of  the  ordinary  Flat  Dutch  type  of  plain  whitish  green 
leaf.  Market  gardeners  who  wish  to  grow  cabbage  and  have  only  very 
rich,  well  cultivated  land  where  rot  is  liable  to  be  troublesome,  should 
plant  cabbage  of  the  purplish  green  and  Savoy  types  for  their  late  crops. 

For  early  planting  no  special  selection  is  needed,  as  most  early  cab- 
bages are  mature  and  marketed  before  the  imfavorable  weather  con- 
•  ditions  begin.  For  the  benefit  of  those  who  wish  to  know  the  different 
types  as  far  as  they  have  been  tested  here,  the  varieties  have  been 
arranged  under  three  headings  as  follows: 

Type  1.  These  are  large,  vigorous  growing,  purplish  green,  curled 
and  crinkled  leaf  cabbages.  They  are  most  resistant  to  diseases.  Some 
varieties  are  Landreth  Market  Gardeners  Large  Late  Flat  Dutch, 
Landreth  Surehead,  Landreth  Autumn  King,  Burpee  Autumn  King, 
Burpee  Surehead,  Illinois  Winter  Market  and  Houser. 

Type  S.  The  Savoy  type  has  curled,  crinkled,  and  netted  green 
leaves.  They  are  fairly  disease  resistant.  Some  varieties  of  this  t3rpe 
are  Perfection  Savoy,  Lronhead  Savoy  and  Brunswick  Netted  Savoy. 

Type  5.  These  are  plain,  whitish  green  leaved  varieties,  easily  affected 
by  disease.  Some  of  these  are  Henderson  Matchless  Large  Late  Flat 
Dutch,  Henderson  Selected  Large  Late  Flat  Dutch,  Marblehead 
Mammoth,  Maule  Prize  Flat  Dutch,  Succession,  Wood  &  Sons  Autumn 
King,  Henderson  Autumn  King  and  Bolgiano  Premium  Flat  Dutch. 

As  a  sub-type  of  similar  character  and  even  less  resistant  may  be 
mentioned  the  roimd  headed  varieties  such  as  Danish  Ball  Head,  Sum- 
mer Danish  Ball  Head,  and  Hollander  or  Danish  Ball  Head. 

HIGH  PRICED  AND  LOW  PRICED  FERTILIZER 

In  experimental  work  with  fertilizers  it  was  noticed  that  a  mixture 
relatively  low  in  nitrogen  and  potash  and  therefore  low  in  price  would 
sometimes  give  as  good  results  as  a  higher  priced  article.  This  is  also 
often  the  experience  of  farmers. 

It  is  a  well  known  iact,  in  practice,  that  kainit  applied  to  crops  often 
increases  the  3deld  far  in  excess  of  what  could  be  attributed  to  the  small 
amount  of  potash  it  contains. 

The  first  experiment  bearing  on  this  subject  was  tried  on  late  cabbage 
in  the  season  of  1907. 
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The  soil  used  was  a  clay  loam  located  on  a  piece  of  level  bottom  land. 
It  was  in  mixed  grass  sod  and  a  crop  of  hay  had  been  taken  off  annually 
for  the  past  five  years.  It  was  quite  fertile  and  would  probably  produce 
sixty  bushels  of  com  or  twenty-five  bushels  of  wheat  per  acre. 

The  land  was  plowed  early  in  the  season  and  was  occasionally  har- 
rowed until  within  a  week  of  planting  time,  when  the  fertilizer  was 
sown  broadcast  and  harrowed  in. 

The  fertiliser  formulas  were  as  follows. 

Plot  1.    High  priced  goods,  amounts  per  acre. 

Poimdt                                            AnalynM       CmI 
Dissolved  phosphate  rock  .      240  Phosphoric  add 4  to  6 


Nitrateof  sods 120         Nitrogen 8to9 

Dried  blood 400  Potash 6 to7 

Muriate  of  potash 100 


$16.70 


Plot  2.    Low  priced  goods,  amounts  per  acre. 

$  7.70 


Dissolved  phosphate  rock  . 

Tankage  7  per  ceat 

Kainit 

Potmdt 
400 
300 
120 

Phosphoric  acid  . 
Nitrogen  2  to  3.. 
Potash 

AntOytu 
...7to8 

.  lto2.. 

The  cabbage  was  all  of  the  same  variety  and  planted  on  the  same  day. 
Cultivation  was  similar  all  through.    A  good  crop  was  harvested. 
The  yields  were  as  follows: 

PU4  1  PUHM 

Pounds 31460      Pounds 31944 

Value $167.30      Value $169.72 

The  yields  were  practically  the  same,  being  slightly  in  favor  of  the  low 
priced  fertilizer. 

The  next  experiment  bearing  on  this  matter  was  tried  in  the  season 
of  1908.  The  piece  of  land,  a  light  clay  loam,  had  been  in  timothy 
grass  which  had  given  way  to  wild  grasses.  Hay  had  been  taken  from 
the  plot  the  year  before,  and  the  stubble  was  turned  down  in  the  early 
spring.  The  land  was  thoroughly  prepared,  the  fertilizers  sown,  and 
the  cabbage  planted  July  22. 

In  this  case  plot  No.  1  was  a  check  plot  with  nothing  applied.     Plot 

2  was  given  the  same  high  priced  fertilizers  as  plot  No.  1,  in  1907.    Plot 

3  was  given  the  same  low  priced  fertilizers  as  plot  No.  2  in  1907. 
The  season  was  very  dry  and  the  crop  suffered  from  lack  of  water. 


Plait 

PU48 

27020 

18792 

$135.10 

193.96 
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The  yields  of  the  three  plots  were,  per  acre,  as  follows: 

Pidi 

Cabbage  pounds 13972 

Value..... $69.86 

These  results  are  just  the  reverse  of  the  1907  results,  the  high  priced 
fertilizer  giving  ail  increase  of  $41  per  acre  over  the  low  priced  fertilizer. 

Another  piece  of  land  that  had  been  in  field  com  in  1906  was  planted 
to  apple  trees  in  the  spring  of  1907.  During  that  year  various  kinds  of 
vegetables  were  planted  between  the  trees,  and  no  manure  or  fertilizer 
was  used.  The  soil  was  a  stiff  day  loam.  It  was  plowed  early  and  the 
same  low  priced  fertilizer  that  was  put  on  plot  2  in  1907,  was  sown  broad- 
cast and  harrowed  in.  The  season  was  very  dry,  but  the  plants  grew 
well  without  a  check. 

On  part  of  this  land  several  varieties  of  cabbage  were  planted  and  all 
of  theiQ  made  good  heads.  There,  were  some  signs  of  disease  early  in  the 
season,  but  after  the  weather  became  dry  this  did  not  increase,  and  even 
the  susceptible  varieties  like  Danish  Ball  Head,  made  excellent  heads. 

The  yield  on  this  plot  was  at  the  rate  of  35,332  poimds  per  acre  valued 
at  $176.61.  This  was  a  better  yield  than  the  sod  land  gave  with  the 
high  priced  fertilizer.  It  is  most  probable  that  had  the  season  been 
wet,  the  sod  land  woidd  have  given  best  results  and  also  that  the  low 
priced  fertilizer  may  have  been  just  as  good.  Thus  it  may  be  fair  to 
conclude  that  from  no  especial  brand  of  fertilizer  can  the  same  results 
be  expected  under  all  conditions  of  soil  and  seasons. 

EXCESSIVE  AMOUNTS  OF  PLANT  FOOD  USED  ON  SEED   BEDS 

It  is  the  practice  of  growers  of  late  cabbage  in  this  section,  to  select  a 
piece  of  poor  light  soil  upon  which  to  make  their  seed  beds.  This  is 
given  a  very  liberal  dressing  of  commercial  fertilizers.  The  plants  pro- 
duced are  usually  very  wiry  or  woody,  and  tough,  and  withstand  well 
the  check  incident  to  transplanting.  The  growers  prefer  a  plant  of  this 
character  to  one  that  is  succulent  and  green. 

The  idea  of  this  experiment  was  to  notice  the  effect  of  the  different 
fertilizers  on  the  plants  and  also  on  the  matured  crop.  It  isthe  practice 
of  some  florists  when  wishing  to  produce  extra  fine  heads  of  the  cocks- 
comb, to  first  stunt  the  plants  in  poor  sandy  soil,  and  then  afterward 
plant  them  in  very  rich  soil    In  this  way  they  secure  very  fine  blooms. 

Knowing  that  some  fertilizers  have  a  hardening  effect  so  that  woody 
tissue  is  producd,  it  was  thought  that  experiments  might  indicate  the 
proper  materials  to  use. 
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For  the  first  experiment,  season  of  1907,  plots  were  laid  oflf  on  fairly 
good  soil  and  treated  with  the  following  amounts  of  fertilizer  per  acre. 

Pmimda, 

Plot  No.  1    Nitrateofsoda 450 

Plot  No.  2    Dissolved  phosphate  rock 450 

Dried  blood 450 

Nitrate  of  soda 450 

Muriate  of  potash 300 

Plot  No.  3    Dissolved  phosphate  rock %  900 

Plot  No.  4    Dried  Blood 900 

The  fertilizers  were  raked  in  and  the  seed  sown.  The  peed  came  up 
well  and  at  planting  time  the  plants  on  plot  No.  1  were  very  dark  green 
and  dwarf.  Those  on  plot  No.  2  were  good  plants  of  a  darker  shade  of 
green  than  normal.  Those  on  plot  No.  3  were  not  as  dark  green,  but 
nearly  as  large  as  the  others.  Those  on  plot  No.  4  were  quite  succulent 
and  dark  green  in  appearance.  The  season  for  planting  was  good  and 
there  was  no  appreciable  difference  with  regard  to  the  stand.  All  of 
the  plants  grew.  At  harvest  time  the  only  difference  that  could  be  seen 
was  in  the  plants  which  had  been  treated  in  the  seed  bed  with  nitrate  of 
soda;  these,  while  not  any  larger  than  the  others,  had  all  headed  well. 

The  same  experiment  with  slight  changes  was  made  in  the  season  of 
1908.     This  time  the  plots  received  fertilizers  per  acre  as  follows: 

Poumda, 

PlotNo.  1.    Dissolved  phosphate  rock 900 

Muriate  of  potash 300 

Dried  blood 750 

Plot  No.  2.    Dissolved  phosphate  rock 90O 

Muriate  of  potash 300 

Plot  No.  3.     Dissolved  phosphate  rock 900 

PlotNo.  4.    Nitrateof  soda -.     000 

The  work  was  done  the  same  as  last  year.  The  plants  on  plot  No.  1 
were  strong,  vigorous  plants.  Those  on  plot  No.  2  and  No.  3  were  paler 
green  in  color.  Those  on  plot  No.  4  were  very  dark  green,  the  same  a^  in 
1907. 

The  plants  were  set  on  a  part  on  the  same  piece  of  sod  land  upon  which 
the  hi^  and  low  priced  fertilizer  experiment  was  tried.  The  yield  in 
pounds  per  acre  and  the  value  are  as  follows: 

Pounds,  Vahte. 

PlotNo.  1 19360  $96.80 

PlotNo.2 19844  99.44 

PlotNo. 3 .17364  86.82 

inotNo.4 23262  116.25 
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The  results  were  in  favor  of  the  plants  from  seed  beds  receiving  nitrate 
of  soda,  and  as  this  was  also  true  the  year  before,  it  seems  as  though  it 
would  pay  to  use  nitrate  of  soda  on  the  plant  beds.  . 

TESTING  OF  VABIBTIE^ 

The  work  with  varieties  commenced  in  1903.  The  names  and  average 
weight  in  pounds  and  ounces  per  head  are  as  follows: 

Season  1903. 

Variety                           Ibt.  on.  BemarkB 

Maule  MidBummer 2  6  The  best  general  appearance  was 

Thorbam  Laige  Late  Drum-  made  by  Thorbiims  Large    Late 

head 6  2  Drumhead,  with  Succession  next. 

Houser 3  2  The  Houser  and  Illinois    Winter 

Lupton 1  12  Market  stood  the  best  and  gave  the 

Marblehead  Mammoth 1  13  largest  gross  yield.    These  varieties 

Danish  Round  Head 1  1  have  purplish  green  leaves  somewhat 

Succession 3  2  crinkled  and  curled.    AutumnKing 

Livingston  Ideal  Winter 4  3  is  similar  in  type,  but  made  larger 

Illinois  Winter  Market 3  1  heads.    Lupton,  Danish  Roundhead 

Stonemason   Drum-Head 3  0  and  Marblehead  Mammoth  sufiFered 

Thorbum  Autumn  King 6  0  so  severely  from  black  rot  as  to  be 

Thorbum  colossal , .'' 4  5  almost  a  failure. 

Surehead 3  12 

Season  1904-  RemarkB 

Autumn  King Many  of  these  although  headed,  had 

rotten  leaves,  but  compared  favor- 
ably with  other  varieties. 

Dreer  Select  Flat  Dutch .Poor,  made  very  little  growth. 

SaUer  Hundred  Weight No  better  than   Dreer  Select   Flat 

Dutdi. 

Salxer  Kraut  King A  little  better  than  Salser  Hundred 

Weight 

Short  Stem  Drumhead J^ot  quite  as  good  as  Salser  Kraut 

King. 

Livingston  Drumhead About  like  Short  Stem  Drumhead. 

Salaer  Giant  Fkct  Dutch Fair  growth,  some  disease. 

minois  Winter  Market Very  good,  purplish  green  crinkled 

leaves.    No  Disease. 

Large  Late  Drumhead Very  poor. 

Burpee  Surehead A  good  growth,  similar  to  Illinois  Win- 
ter Market.    No  disease  or  rot. 

Bloomsdale  Large  Late  Flat  Dutch....  A  good  growth.     Disease  resistant 

type  like  Surehead  and  Illinois 
Winter  Market. 

Burpee  Safe  Crop..-. Veryfair.    Apparently  the  best  of  the 

smooth  leaved,  whitish  green  sorts. 


186  MABYLAND   AGBXCUiyTUBAL  EXPERIMENT  STATION 

VorUty  Rmnarka 

Acme  Flat  Dutch Very  poor  and  mudi  rotted. 

The  Lupton Very  poor  and  much  diseased* 

Danish  Roundhead Not  Good. 

Sueoession Very  poor. 

Premium  Flat  Dutch Very  poor. 

The  season  of  1904  was  wet.  The  above  varieties  were  planted  on 
the  rich  spongy  piece  of  land  used  for  Experiment  No.  1. 

Seascn  1905.  The  varieties  of  cabbage  were  planted  on  same  piece 
of  land  used  in  1904.     The  season  was  wet. 

Landreth  Market  Gardener  Large 

Late  Flat  Dutch Doing  very  well,  some  good  heads. 

Illinois  Winter  Market Good  growth. 

Autumn  King Very  good. 

Houser Doing  very  well. 

Succession Suffered  badly  with  disease. 

Volga All  died. 

French  VttrieUm 

Milan  d'St.  Jean Savoy  type,  aU  dead. 

Milan  d'Aubervilliers Savoy  type,  many  died,  some  fair 

heads. 

Milan  Gros  d'Vertres Savoy  type,  aU  dead. 

Milan  d'Pontoise .Savoy  type,  many  dead.    No  good 

heads. 
Milan  d'  Nouvege Savoy  Type,  some  dead.    No  good 

heads. 

Chou  d'Schweinfur Whitish  green  type.    No  good  heads, 

Chou  d'St.  Dennis Whitish  green  type,  aU  dead. 

Chou  d' Vaugirard Whitish  green  type,  aU  dead, 

CSiou  Quintal  d'Auvergne Whitish  green  type,  many  dead,  no 

good  heads. 

Season  1907,    The  varieties  were  planted  on  a  piece  of  sod  land  plowed 
early  in  the  spring. 

Landreth  Market  Gardener  Large 

Late  Flat  Dutch Very  vigorous  healthy  growth. 

Burpee  Surehead la  similar  to  Landreth  Large  Late 

Flat  Dutdi. 

Landreth  Autumn  Eiog Is  similar  to  Landreth  Flat  Dutch. 

Bdgiano  Extra  Large  Late  Flat 

Dutch Whitish  green  type.   Plants  have  lost 

nearly   all    lower    leaves.     Seme 
good  heads.    See  figure  1. 

Wood  Prise  Head  Flat  Dutdi Better  than  Bolgianx>,  but  not  asgood 

as  Landreth  Flat  Dutch. 
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Bumoombe  North  Carolina  Winter. . .  Very  similar  to  Wood  Flat  Dutch. 

Harris  Perfection  Late  Winter Very  similar  to  Wood  Flat  Dutch. 

Landreth  Frost  Proof  Large  

Drumhead Very  similar  in  type  to  Landreth  Flat 

Dutch,  but  heads  are  not  quite  as 
large. 

Danish  Round  Head Small  round  heads,  not  vigorous. 

Bronxa Similar  to  Danish  Round  Head. 

Bolgo WTiitish  green  Flat  Dutch  type,  not 

vigorous. 

Gabourowka Whitish  green  Flat  Dutch  type. 

Danish  Succession Very  much  like  Henderson  Succession. 

Geogia  CoUards Vigorous  growth  with  large  green 

leaves,  do  not  form  heads. 

Green  Glased: Good  growth,  not  much  affected  by 

worms  but  made  no  good  heads. 


Fig.  2  Varieties  of  cabbage.  1— Perfection  Savoy.  2 — Drumhead  Savoy. 
3^-Landreth  Market  Gardener  Laige  Late  Flat  Dutch.  4 — ^North  Carolina 
Buncombe.  6 — Bolgiano  Large  Late  Flat  Dutch.  0 — Haines  Perfection  Late 
Beauty.  7 — Landreth  Frost-Proof  Drumhead.  8 — ^White  Wonder.  9 — Burpee 
Surehead.    10— Wood's  Prize  Head  Flat  Dutch.     11 — Autumn  King. 


In  order  to  get  some  notes  on  the  resistance  of  the  above  varieties  to 
frost,  they  were  left  in  the  field  until  December  16.  There  had  been 
several  severe  frosts  before  that  date.  All  the  varieties  with  the  excep- 
tion of  the  Georgia  Collard,  Landreth  Market  Grardeners  Large  Late  Flat 
Dutch,  and  Autumn  Giant,  suflfered  severely. 
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Some  of  the  Landreth  Market  Gardeners  Large  Late  Flat  Dutch  were 
left  in  the  field  during  the  winter  and  were  sufficiently  hardy  to  resist  the 
frost  and  retained  enough  vitality  to  shoot  to  seed  in  the  spring. 

Season  of  1908.  The  varieties  of  cabbage  were  planted  on  three  differ- 
ent pieces  of  land.  The  first  was  a  piece  of  sod  land.  The  second  was 
land  that  had  been  under  cultivation  in  field  crops  for  several  years,  and 
the  third  was  the  same  piece  that  had  been  used  in  the  investigations  of 
diseases  for  several  years  past.  The  plants  on  the  first  piece  all  grew 
well  and  made  good  heads,  but  suffered  severely  from  drouth.  There 
was  no  black  rot  of  any  account  among  them.  The  second  piece  of 
land  produced  the  best  crop  and  all  varieties  made  good  heads.  In  fact 
it  was  the  best  crop  of  cabbage  of  all  varieties  that  had  been  grown  at 
the  experiment  station  for  ten  years.  A  little  of  the  black  rot  disease 
started,  but  disappeared  as  soon  as  the  weather  got  dry. 

On  the  third  piece  of  land  the  cabbage  did  not  do  as  well,  although 
better-  this  season  than  ever  before.  The  weaker  varieties  like  Danish 
Ball  Head  and  others  of  the  whitish  green  type,  were  considerably  dis- 
eased. 

The  following  varieties  were  tested  in  1908.  The  average  weight  per 
head  is  given. 

WEIGHT 

Varitty  2bt.  OM.  Rmnath* 

Danish  Ball  Head 3      0        Round  hard  heads. 

Slimmer  Danish  Ball 3      8        Flattish  heads,  deep  green,  quite 

solid. 
Hollander,  or  Danish  Ball  Head    3     12        Round  hard  heads. 

Brunswick  Netted  Savoy 3      8        Savoy  type,  strong  grower 

BriU  Long  Island  second  Early    7      0        Good,  solid,  medium  sise  heads 

Red  Dutch 4      0        Purple,  hard  heads. 

Landreth  100  day 5      4        Good,  mediimi  sLse. 

Brill  Nonsuch t 7    12        Medium  size,  good  solid  heads. 

Volga  or  Russian 6      0        Good  heads,  half  pointed  type. 

Johnson  Ever-Ready 5      8        Similar  to  Volga. 

Burpee  Short  Stem  Drumhead.    4      8        Flat  Dutch  type,  medium  vigor- 
ous. 

Marblehead  Mammoth 7      4        Large  Flat  Dutch,  whitish  green 

type. 
Bolgiano  Premium  Flat  Dutch .     7      0        Whitish  green  Flat  Dutch  type. 
Landreth     Market      Gardeners 

Lai^e  Late  Flat  Dutch 5      8        Purplish  green  crinkled  leaves, 

vigorous. 
Wood  Autumn  King 7      8        Similar  to    Marblehead  Mam- 
moth. 
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VarUtu  2bt.   on.  RtmarkM 

Landreth  Autumn  King 5      8        Similar   to  Market  Gardeners 

Large  Late  Flat  Dutch. 

Henderson  Autumn  King 5      0       Vigorous,  whitidi  green. 

Burpee  Autumn  King 5      0        Similar  to  Landreth  Autumn 

King. 

Landreth  Surdiead. 5      0        Similar  to  Burpee  Autumn  King 

Burpee  Surehead 6      0        Much  lighter  green'than  Land- 

reths  Surehead. 
Henderson   Matchless   Laige 
Late  Flat  Dutch 8      4        Similar   to  Marblehead  Mam- 
moth. 
Maule  Prise  Flat  Dutch 9      0        Whitish  green,  medium  vigor- 
ous. 
Henderson  Selected  Large  Late 

Flat  Dutch 6      0        Not  as  vigorous  as  Henderson 

Matchless. 
Henderson  Succession 5      0        Uniform  heading,  medium  sixe. 

There  appears  to  be  great  variability  in  the  varieties  of  cabbage  as 
purchased  from  the  different  seedsmen.  For  instance^  Landreth  Autumn 
King  and  Burpee  Autumn  King  are  of  the  purplish  green  t3rpe  that  are 
hardy  and  resistant,  while  Henderson  Autumn  King  belongs  to  the 
whitish  green  type  which  contract  black  rot  and  other  diseases  very 
readily  when  the  conditions  favor  their  development.  Wood  4  Sons 
Autunm  King  seems  to  be  quite  different,  being  much  larger  and  similar 
to  Marblehead  Mammoth.  Most  of  the  varieties  received  from  Landreth 
seem  to  have  the  purplish  green  crinkled  leaves.  It  is  probably  this 
that  makes  them  distinctive  as  the  "Landreth"  cabbage. 

It  is  interesting  to  note  that  the  varieties  which  are  resistant  to  cold 
are  also  resistant  to  heat,  moisture  and  disease  germs.  In  the  lower 
sections  of  Maryland  where  the  seasons  are  liable  to  be  wet  and  the  nights 
hot,  it  will  be  well  to  plant  for  the  late  crop,  varieties  having  the  purplish 
green,  crinkled  and  curled  leaves. 

CONCLUSIONS 

Cabbage  is  subject  to,  and  often  dies  from,  stem  rot,  black  rot,  root 
rot  and  other  diseases.  The  spores  of  these  diseases  are  generally  pres- 
ent in  sufficient  quantities  to  inoculate  the  crop  and  only  need  favorable 
conditions  for  development.  If,  then,  something  could  be  done  so  as  to 
do  away  with  any  conditions  favoring  the  development  of  these  diseases^ 
farmers  could  work  with  more  assurance  of  a  crop.  That  the  conditions 
of  soU  and  weather  are  important  factors  is  evident  from  the  foregoing 
work. 
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With  a  soil  of  the  character  described  above,  rich,  spongy  and  fidl  of 
humus,  a  crop  could  not  be  grown  in  a  rainy  season.  It  might  be  sup- 
posed that  if  such  a  soil  were  thoroughly  drained  it  would  insure  a 
successful  crop.  This  is  doubtfid,  however,  as  such  soils  hold  water  like 
a  sponge  and  water  drains  very  slowly  from  a  sponge,  even  if  there  is 
good  opportunity  for  it  to  pass  off  below.  This  amount  of  water,  how- 
ever, is  likely  to  dissolve  and  to  hold  in  solution,  enough  soil  salts  to 
poison  the  roots  of  'the  plants.  The  roots  being  partly  decayed  cannot 
absorb  sufficient  water  to  supply  the  needs  of  the  plants  at  this,  the  most 
trying  season,  of  their  growth.  This  causes  a  check  in  the  growth, 
making  favorable  conditions  for  disease  germs  to  enter. 

During  the  three  seasons  in  which  cabbage  coidd  not  be  raised  on  the 
experiment  plot,  good  crops  were  being  grown  on  soil  quite  similar  when 
considering  the  amount  of  sand,  day  and  silt  in  each.  They  were  totally 
different,  however,  in  their  capacity  to  retain  water. 

To  be  able  to  grow  cabbage  successfully  in  this  cUmate,  in  any  season, 
the  soil  should  be  in  such  a  condition  that  the  water  will  pass  through  it 
as  freely  as  it  would  through  a  piece  of  pumice  stone  or  porous  rock. 
As  a  general  rule  the  poorer  the  soil  the  drier  and  more  porous  it  is. 
Thus  it  is  that  on  the  comparatively  poor  farms  better  late  cabbages 
are  grown  than  in  the  market  gardens  that  are  very  rich. 

A  sod  field  broken  early  in  the  spring  and  well  manured  has  generally 
been  found  to  grow  the  best  cabbage.  This  does  not  apply  to  the  early 
crops;  these  do  best  on  the  soils  that  are  rich  and  full  of  humus. 

Low  priced  fertilizers  sometimes  ^ve  as  good  results  as  the  higher 
priced  goods,  but  on  the  whole  it  will  pay  to  be  liberal  with  nitrogen. 
The  two  experiments  indicate  that  it  is  profitable  to  use  nitrate  of  soda 
on  the  plant  beds,  at  the  rate  of  450  to  600  pounds  per  acre. 

In  localities  and  on  soils  where  cabbage  diseases  are  prevalent,  it  is 
safer  to  plant  the  t3rpe  of  cabbage  with  the  piu>plish  green  crinkled 
leaves.     Late  cabbage  does  well  on  ordinary  farm  land. 

The  crop  generally  seems  to  do  better  if  the  field  is  marked  off  both 
ways  and  the  plants  are  set  in  the  check  and  the  cultivation  is  level 

CULTURAL  DIRECTIONS 

Origin.  The  cabbage  is  a  native  of  western  and  southern  Europe  and 
has  been  used  for  human  food  from  time  immemorial.  All  of  the  types 
of  cabbage,  cauliflower,  Brussels  sprouts,  coUard,  and  kale  have  sprung 
from  the  same  original  source,  namely,  Brwsica  oUraeea,  linn.  The 
wild  t3rpe  is  still  growing  on  the  chalk  cliffs  of  the  English  Channel* 
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On  the  cliffs  of  southeastern  England  is  now  found  a  plant  similar  to  the 
Georgia  coUards. 

Types.  There  are  three  distinct  types  of  cabbage  with  reference  to 
the  shape  of  the  head,  namely,  round,  oval  and  flat.  Some  varieties  are 
didtinot  in  type  while  others  partake  of  two  or  more  shapes  due  to  cross- 
ing in  seed  production.  There  is  much  variation  in  the  shape,  color, 
character  and  texture  of  the  leaf,  ranging  from  regular  straight  edges, 
almost  white,  smooth  and  tender,  to  irregular  almost  fringed  edgesi 
dark  purple  color  and  coarse,  tough  texture. 

Generally  speaking  all  varieties  are  hardy,  but  there  is  some  variation 
in  hardiness.  Usually  the  purplish-green  varieties- with  crinkled  and 
fringed  leaves  are  hardier  than  the  whitish-green  sorts  with  smooths 
regular  leaves.  The  cold  resisting  varieties  are  also  the  most  heat  resist- 
ing. 

Propagation.  For  a  very  early  crop  the  seed  may  be  sown  in  a  well 
prepared  seed  bed  outside  in  September  and  the  plants  be  wintered  over 
in  a  cold  frame  or  by  mulching  with  straw  in  a  sheltered  place.  These 
plants  may  be  set  out  very  early  in  spring,  long  before  spring  grown 
plants  may  be  used. 

For  early  crops  from  spring  grown  plants,  the  seed  is  sown  in  the  hot 
beds  or  greenhouse  in  February  or  March,  that  is,  about  four  or  six  weeks 
before  the  plants  may  be  set  out  of  doors.  To  make  extra  good  plants 
they  will  need  to  be  taken  from  the  seed  bed  and  be  pricked  out  two 
inches  apart  in  other  beds. 

For  late  crops  the  seed  is  sown  in  beds  outside  the  latter  part  of  May. 
When  pulled  the  roots  should  be  dipped  in  thin  mud  to  keep  them  moist 
until  they  are  planted. 

By  setting  a  succession  of  plants  the  crop  may  be  constant  from 
May  or  June  until  Christmas. 

Fidd  cylture.  The  plants  of  early  varieties  are  set  out  in  spring  as 
early  as  the  weather  permits,  in  rows  three  feet  apart  and  two  feet  apart 
in  the  rows.  The  fall  grown  plants  are  often  planted  in  the  field  in 
November.  Furrows  are  turned  where  the  rows  are  to  be  and  the  plants 
are  set  low  in  the  fiu'rows  so  as  to  be  protected.  North  and  south 
furrows  with  plants  set  on  the  east  side  are  satisfactory,  although  east 
and  west  furrows  are  sometimes  preferred.  The  plants  are  set  one  foot 
apart  because  some  are  likely  to  nm  up  to  seed  and  become  worthless. 
These  should  be  destroyed. 

Later  varieties  require  more  room.  Early  plants  must  be  set  deep, 
that  is,  so  the  base  of  the  leaves  is  below  the  ground.     If  freezing  weather 
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comes  the  plants  may  be  covered  with  earth  until  danger  from  frost  is 
over. 

Sometimes  the  seed  is  sown  where  the  plants  are  to  grow.  Mark  out 
the  rows  both  ways  and  plant  seven  or  eight  seeds  in  each  hilL  When 
three  or  four  inches  high  take  out  all  but  one  plant. 

Cidtivation  must  be  done  thoroughly  and  often,  for  the  cabbage  is  a 
gross  feeder  and  needs  plenty  of  moisture.  A  cultivator  with  fine  teeth 
is  most  desirable. 

Sail.  The  early  varieties  do  best  on  a  good  sandy  loam  which  has 
been  well  manured  for  several  years.  The  lighter  soils  are  also  very 
good.     Late  cabbage  does  best  on  heavier  loams. 

Manures  and  Fertilizers.  Well  rotted  manure  is  most  suitable  for 
early  cabbage  where  a  rapid  growth  is  necessary.  This  may  be  supple- 
mented by  quick  acting  chemical  fertilizers  like  nitrate  of  soda  and 
dissolved  rock,  about  200  pounds  of  each  per  acre.  The  midseason  crop 
does  not  want  so  much  fertility,  for  the  growth  should  not  be  pushed  so 
fast.  Late  cabbage  needs  different  treatment.  It  does  best  on  sod 
land  which  has  been  given  eight  or  ten  tons  of  stable  manure  and  is 
plowed  very  early  in  spring.  Corn  ground,  with  crimson  clover  for  a 
cover  crop,  manured  and  plowed  early  in  spring,  is  also  good.  K 
manure  is  not  available  the  following  amounts  of  fertilizer  per  acre  may 
be  broadcasted  a  short  time  before  the  plants  are  set:  240  pounds  of 
dissolved  rock,  400  pounds  dried  blood,  120  of  nitrate  of  soda  and  100  of 
muriate  of  potash.  The  fertilizer  should  be  worked  into  the  soil  with 
a  good  harrow. 

Harvesting.  Early  cabbage  is  cut  and  sold  as  soon  as  the  heads  are 
large  enough.  The  loose  leaves  are  taken  from  the  head  and  it  is  ready 
for  market. 

With  later  cabbage  only  the  ripe  heads  are  put  on  the  market  at  the 
time  or  soon  after  they  are  cut.  The  unripe  and  loose  Ujeads  are  pulled 
with  stems  and  roots  on  and  stored  for  winter  or  spring  marketing. 
Some  ripe  or  nearly  ripe  heads  for  winter  use  are  also  pulled  with  stems 
on  for  storing.    See  Fig.  3. 

Storing  Cabbage.  There  are  two  methods  of  storing  cabbage,  namely, 
"  heads  down"  and  "  heads  up''.  The  former  method  includes  the  heads 
ripe  or  nearly  so  for  winter  use.  Furrows  are  plowed  and  the  loos© 
earth  thrown  out.  The  cabbage  is  placed  in  the  furrow  with  the  heacU 
down  and  earth  is  shoveled  or  plowed  over  the  heads  and  stems  so  only 
the  roots  are  uncovered.  If  heavy  freezing  is  feared,  straw  or  manure 
should  be  thrown  over  the  ridges,  for  it  is  best  not  to  let  the  heads  freeze 
much  if  it  can  be  avoided. 


CABBAGE  EXPERIMENTS  AND  CULTURE 


193 


Fig,  3    Cabbage  stored  for  winter,     Heads  down  in  front.     Heads  up  at  the  rear. 


-v^- 

- 

^.^ 

•> 

• 

li:^ 

Fig  4,     Showing  root  development  of  cabbage  (roots  were  carefully  washed  out). 
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.  The  unripe  cabbltge  is  stored  "heads  up"  so  that  they  may  continae 
growing  and  developing.  A  furrow  is  plowed  and  the  cabbage  is  set 
close  together  roots  down  in  Jt,  and  earth  is  worked  and  tramped  around 
the  roots  and  stems.  A  second  furrow  is  plowed  throwing  the  earth  on 
the  stems  of  the  first  row.  Beds  six  or  eight  rows  wide  may  be  made 
this  way.  Care  must  be  taken  that  the  stems  are  buried  up  to  the  heads, 
for  hard  freezing  injures  them.  If  propeVly  stored  the  cabbage  will  con- 
*  tinue  to  grow  and  will  be  in  good  condition  for  late  winter  or  spring  use. 
Pine  boughs  or  some  light  material  should  be  thrown  over  the  beds  to 
protect  the  heads  from  bright  sunshine  and  harsh  winds,  but  not  enough 
need  be  used  to  protect  from  frost,  as  freezing  does  not  injure  the  heads 
in  this  unripe  condition. 

Varieties.  The  very  early  kinds  are  generally  of  oval  or  oval  pointed 
shape  of  which  Early  Jersey  Wakefield  is  the  most  popular  and  satisfac- 
tory. Other  good  ones  are  Charleston  Wakefield,  Early  York  and 
Early  Winningstadt.  The  very  early  flat-headed  ones  are  small  and  not 
so  satisfactory  as  the  Wakefield  type.  A  few  of  the  good  second  early 
varieties  are  Early  Spring,  Early  Flat  Dutch  and  All-Head  Early;  these 
are  of  the  Early  Flat  Dutch  type. 

For  midseason  crops  the  flat-headed  varieties  are  the  only  ones  used, 
Succession  and  All  Seasons  being  among  the  best. 

There  are  many  good  late  varieties  and  it  must  be  determined  which 
will  do  best  in  any  certain  locality.  In  localities  with  a  reasonable 
amount  of  moisture  and  hot  sun,  most  of  the  late  varieties  do  well. 
Varieties  with  fringed  leaves  of  a  bluish-green  color  seem  to  stand  the 
vicissitudes  of  moisture,  temperature  and  soil  conditions  better  than 
other  types.  Some  of  these  are  Landreth  Market  Gardener,  Large  Late 
Flat  Dutch,  Landreth  Surehead,  Landreth  Autumn  King  and  Burpee 
Autumn  King. 

The  late  Flat  Dutch  varieties  and  strains  come  next  in  favor  and 
reliability;  they  have  light  green  colored  leaves  not  fringed. 

In  some  sections  the  Danish  Ball  Head  is  the  most  profitable  late 
variety;  it  is  used  especially  for  making  sauerkraut.  It  cannot  stand 
heat  and  moisture. 

The  Savoy,  or  crumpled  leaf  varieties,  are  very  sweet  and  delicious, 
but  are  not  much  grown.  American  Drumhead  Savoy  and  Netted  Savoy 
are  good  ones. 

The  red  varieties  are  used  somewhat  for  pickling  and  making  slaw. 
The  Red  Dutch  and  Mammoth  Rcrk  Red  are  very  good. 

i^eed  Growing.     The  plants  for  seed  growing  should  not  have  hard 
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heads  when  they  are  pulled.  They  are  stored  "heads  up"  and  covered 
with  enough  mulching  material  to  protect  from  frost.  About  May  1, 
they  are  planted  in  rows  four  feet  apart  and  three  feet  apart  in  the  row. 
Seed  stalks  are  sent  up  through  the  heads  and  as  the  seed  pods  turn  yel- 
low and  ripen  the  stalks  are  cut  and  hung  in  an  airy  room  to  dry,  after 
which  the  seed  is  thrashed  out. 

Cabbage  stems  will  send  up  seed  stalks  and  they  are  sometimes  used, 
but  seed  so  produced  is  considered  inferior  and  this  method  should  be 
discarded. 

INSECTS 

The  cabbage  maggot,  Pegomya  brassicce,  works  on  all  plants  of  the 
cabbage  or  mustard  family.  Eggs  are  laid  on  the  soil  near  the  plants 
and  the  maggots  crawl  to  the  rootlets,  upon  which  they  feed,  and  then 
they  burrow  into  the  stem.    There  are  two  broods. 

Remedy.  A  tarred  paper  card  around  the  plant  prevents  the  female 
from  laying  eggs  near  the  plants  and  the  maggots  from  reaching  the  roots. 
Crude  carbolic  acid,  one  pint  emulsified  in  one  gallon  of  water  and  then 
diluted  to  thirty  gallons,  is  used  around  plants  each  week  until  May  15. 
Kerosene  emulsion,  16  per  cent,  poured  around  plants  is  also  beneficial. 

The  imported  cabbage  butterfly,  Poutia  rapce,  is  one  of  the  most  com- 
mon insects.  It  is  the  pale  yellow  butterfly  hovering  around  mud  holes, 
cabbage  fields,  etc.  Eggs  are  laid  on  all  plants  of  the  mustard  family  and 
the  caterpillars  are  ravenous  feeders. 

Remedy,  Use  Paris  green,  one  pound,  and  lime,  four  pounds,  in 
fifty  gallons  water  until  the  heads  are  two-third  grown  or  use  Pariis  green 
in  Bordeaux  mixture.  Spray  as  often  as  is  necessary.  Paris  green 
may  also  be  mixed  with  lime  dust,  road  dust,  land  plaster  and  flour,  and 
be  sprinkled  on  the  plants.  Hellebore,  One  ounce  to  two  gallons  of 
water,  should  be  used  after  the  heads  are  two-thirds  grown. 

The  cabbage  plusia,  AtUographa  brc^sicos,  works  similarly  to  the  insect 
above.    The  caterpillars  are  dark  green  with  white  stripes. 

Remedy.    See  imported  cabbage  butterfly. 

The  zebra  caterpillar,  Mamestra  trifolii,  is  distinguished  by  a  pinkish 
stripe  along  each  side.  They  eat  the  leaves  and  bore  into  the  heads  and 
stems  at  night  and  hide  under  clods  of  earth  or  stones  during  the  day. 

Remedy,    Same  as  above. 

The  harlequin  cabbage  bug,  Murgantis  histrionica,  is  very  destructive 
at  times  and  attacks  all  plants  of  the  mustard  family  and  almost  every- 
thing else  green  when  this  supply  gives  out.  It  is  bright  red  with  yellow 
or  black  mottling  and  sucks  its  food  from  the  plants. 
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Remedy.  Plant  trap  crops  such  as  kale  or  mustard  in  the  cabbage, 
cauliflower  or  other  crop  in  this  family,  and  the  bugs  will  go  to  the  trap 
crops,  where  they  may  be  sprayed  and  kiUed  with  pure  kerosene.  These 
trap  crops  should  be  planted  late  as  well  as  early. 

Clean  cidtivation  and  the  destruction  of  weeds  and  rubbish  tend  to 
reduce  the  numbers  of  this  bug. 

DISEASES 

The  black  rot,  Pseudomanas  campestria,  shows  first  by  darkening 
the  leaf  veins.     It  causes  onensided,  dwarfed  or  rotten  heads. 

Remedy.  No  reliable  remedy  is  known.  The  seeds  may  be  soaked 
for  fifteen  minutes  in  a  solution  of  formalin,  1  part  to  250  of  water,  or  in  a 
solution  of  corrosive  sublimate,  1  part  to  1000  parts  of  water. 

Use  only  strong  healthy  plants  and  land  well  drained  and  not  infested. 
Destroy  diseased  plants. 

The  club  root  or  club  foot,  PUumodiophora  brassiccBf  causes  the  roots 
and  stems  to  become  swollen  and  distorted.  The  other  plants  in  the 
cabbage  family  are  similarly  affected  and  the  fimgus  lives  on  such  weeds 
as  mustard,  shepherd's  purse,  peppergrass,  etc. 

Remedy.  Do  not  use  ground  once  infested  as  the  disease  spores  live 
in  the  soil  many  years.  Use  clean,  well  drained  soil.  Apply  75  bushels 
of  fresh  stone  lime  per  acre  on  infested  ground  plowed  in  the  fall,  work 
the  lime  into  the  ground.     Destroy  diseased  plants. 

The  wilt,  FiLsarium  sp.,  is  caused  by  a  fungus  which  attacks  the  roots 
causing  the  leaves  to  wilt  and  drop.  The  disease  spores  live  in  the 
ground. 

Remedy.  Destroy  diseased  plants  and  use  land  not  infested  with  this 
disease.    No  good  remedy  is  loiown. 

The  downy  mildew,  Peronospara  parasitica,  is  sometimes  present  on 
plants  in  the  seed  bed,  but  may  appear  on  the  outer  leaves  of  older 
plants. 

Remsdy.  In  the  seed  bed  use  less  water  and  spray  with  Bordeaux. 
In  the  field  use  Bordeaux. 

The  soft  rot  is  a  bacterial  disease  which  usually  follows  the  fungous 
diseases  mentioned  and  causes  the  heads  to  rot  and  become  foul  smelling. 

These  diseases  attack  other  plants  in  the  cabbage  family  and  are  com- 
bated as  mentioned  above. 


THE  CHEMICAL  COMPOSITION  OF  THE  CABBAGE 

PLANT 
By  H*  J.  Patterson 

As  the  cabbage  crop  is  of  considerable  commercial  importance  to 
Maryland  and  many  questions  were  asked  from  time  to  time  as  to  the 
relation  of  the  crop  to  soil  exhaustion,  and  the  value  of  the  refuse  por- 
tions both  for  feeding  and  fertilizing  purposes,  it  was  thought  desirable 
to  make  a  fairly  complete  chemical  study  of  the  crop. 

The  analyses  reported  herewith  were  made  in  1893,  and  they  have 
awaited  the  publication  of  a  bulletin  on  this  crop.  The  samples  ana- 
lyzed represent  a  number  of  average  mature  plants,  or  plants  with  heads 
which  are  in  the  best  condition  for  market. 

The  results  of  the  chemical  analysis  are  given  in  the  f ollowii\g  tables : 

Dry  Mattm'  and  Principal  Mineral  CanetUuenU  of  Different  Parts  of  the  Mature 

Cabbage  Plant 


BSAOS. 

RSFI7SB,  LBATB8  AND 
8TALX. 

BOOT. 

OOMPONBNIS. 

Per  cent. 

Yield  per 

acre 
pounds. 

Percent. 

Yield  per 

acre 
pounds. 

Pbroent. 

Yield  per 

acre 
pounds. 

Water 

98.50 
1.60 

13790 
210 

91.02 
8.98 

8191.8 
808.2 

83.29 
16.71 

937.0 

Dry  matter 

188.0 

Total 

100.00 

14000 

100.00 

9000.0 

100.00 

1126.0 

Organic  matter 

Mineral  matter. 

1.29 
0.21 

180.6 
29.4 

6.40 
3.68 

486.0 
322.2 

14.21 
2.60 

159.9 
28.1 

Dry  matter 

1.60 

210.0 

8.98 

808.2 

16.71 

188.0 

PllTtt  Aflh  . . .  .  , 

0.20 
0.01 

28.0 
1.4 

1.58 
2.00 

142.2 
180.0 

1.63 
0.97 

17.2 

Sand 

10.9 

Crude  ash 

0.21 

29.4 

3.58 

322.2 

2.50 

28.1 

Lime  (CaO) 

0.019 
0.006 
0.023 
0.087 
0.001 
0.031 
0.010 
0.056 
0.010 
0.065 

2.7 

0.7 

3.2 

12.2 

0.441 
0.060 
0.080 
0.402 

39.7 
5.4 
7.2 

36.2 

0.107 
0.057 
0.111 
0-762 

1.2 

Magnesia  (MgO) 

Phosphoric  acid 

Potash  (K,0) 

0.6 
1.2 
8.6 

Soda(Na,0) 

0.1    i     o.o.';2 

4.7           0.082 

0.9 

Iron  and  Aluminum .... 

Chlorine 

Sulphur  (SOJ 

Sand 

Nitrogen 

4.3 
1.4 
7.8 
1.4 
9.1 

0.021 
0.018 
0.035 
2.000 
0.227 

1.9 

1.6 

2.8 

180.0 

20.4 

0.025 

0.075 

0.030 

0.97 

0.362 

0.3 
0.8 
0.3 
1.0 
4.0 
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Food  CoruHtuenU  in  Heada  and  Be/use 

Cabbage 

HBADB. 

RBTOSB  MATTBB. 

Per  cent. 

Yield  per  acre. 

Percent. 

Yield  per  acre. 

Water 

98.50 
0.21 
0.41 
0.38 
0.46 
0.04 

13790.0 
29.4 
57.4 
53.2 
64.4 
5.6 

91.02 
3.58 
1.42 
1.32 
2.41 
0.25 

8191.8 

Ash 

Protein 

Crude  fiber 

822.2 
127.8 
118.8 
216.9 

Fat 

22.5 

1 

Total 

100.00 

14000.0 

100.00 

9000.0 

These  results  would  indicate  that  cabbage  is  a  very  watery  food  and 
contains  little  dry  matter,  but  that  the  relative  amount  of  protein  in  the 
dry  matter  would  class  it  as  relatively  more  nutritious  than  is  usually 
recognized. 

Statistics  of  the  eleventh  census  show  that  there  are  over  77,000  acres 
devoted  to  the  growing  of  cabbage  in  the  United  States  and  about  4,000 
acres  in  Maryland.  Each  acre  of  cabbage  costs  on  the  average  $21  for 
labor  and  cultivation  and  gives  a  net  profit  of  $1 18.  The  same  statistics 
,  also  state  that  there  is  on  the  average  $33  worth  of  fertilizers  applied  to 
each  acre  of  cabbage. 

The  results  in  the  above  tables  show  the  different  fertilizing  elements 
found  in  the  various  parts  of  the  cabbage  plant  to  be  as  follows: 

Fertilizing  Material  Found  in  the  Different  Parte  of  Cabbage  Plante, 
(Per  cents  in  freah  materiaki.) 

HSADS         BBFI78B  XJBAVU  BOOT 

Per  cent  Per  cent  Per  cent 

Phosphoric  acid 0.023  0.080  0.111 

Potaah 0.087  0.402  0.762 

Nitrogen 0.065  0.227  0.352 

Lime 0.019  0.441  0.107 

An  average  crop  of  cabbage  will  yield  per  acre  4000  mature  heads 
weighing  SJ  pounds  each,  or  14,000  pounds. 

The  refuse  matter  from  the  4000  mature  beads  and  500  unmatured 
plants,  averaging  2  pounds  each,  will  yield  9000  pounds  of  matter  per 
acre.  The  4500  roots,  averaging  i  pound  each,  will  allow  1125  pounds 
of  vegetable  matter  to  remain  in  the  land. 

Combining  the  above  figures  we  find  that  each  acre  of  an  average  crop 
of  cabbage  requires  during  its  growth  the  following  amounts  of  plant  food : 
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Pounds  of  Fertilizer  found  in  Cabbage  from  one  Acre 

HBAIW    BBrUSB  ROOTS  -        TOTAL 

Pound§  Pound§  Pound$  Pound* 

Phosphoric  acid. . 3.2  7.2  1.2  11.6 

Potash 12.2  36.2  8.6  57.0 

Nitrogen 9.1  20.4  4.0  33.5 

This  means  that  the  cabbage  crop  of  the  United  States  requires  in  its 
growth  at  least  450  tons  of  phosphoric  acid  (PjOj),  2195  tons  of  potash 
(KjO),  and  1290  tons  of  nitrogen  (N);  of  these  amounts  123  tons  of 
phosphoric  acid,  470  tons  of  potash  and  350  tons  of  nitrogen  are  sold  off 
the  farms  in  the  heads.  The  balance  is  left  on  the  land  as  refyse,  either 
to  be  fed  to  stock  or  plowed  under  for  a  succeeding  crop. 

To  replace  the  amount  sold  off  the  land  in  the  heads  it  would  requfre 
an  equivalent  of  about  the  following  amount  of  commercial  fertilizers: 

870  tons  of  phosphate  rock  of  14  per  cent  grade,  940  tons  of  muriate  of 
potash  of  85  per  cent  purity,  2100  tons  of  nitrate  of  soda  of  95  per  cent 
purity. 

Or  in  other  words  it  would  require  about  4000  tons  of  a  fertilizer 
analyzing: 

3  per  cent  phosphoric  acid, 
12  per  cent  potash, 
9  per  cent  nitrogen, 
to  replace  the  plant  foods  sold  in  the  heads.     Of  these  amounts  over  50 
per  cent  would  be  needed  in  the  vicinity  of  New  York  and  Philadelphia, 
6  per  cent  in  Maryland  and  13  per  cent  in  the  Norfolk  truck  section. 
But  in  feeding  a  crop  there  must  be  available  plant  food  in  proportion  to 
the  amounts  needed  in  the  entire  plant  without  reference  to  that  which 
is  found  in  the  edible  or  marketable  portion.    These  proportions  would 
be  3  per  cent  phosphoric  acid,  14  per  cent  of  potash  and  8  per  cent  of 
nitrogen. 

The  proportions  of  plant  food  necessary  to  be  furnished  in  a  com- 
mercial fertilizer  must  always  be  modified  with  reference  to  the  soil  to 
which  it  is  to  be  applied,  and  while  it  is  but  rarely  desirable  to  maintain 
the  above  proportions,  yet  taking  the  average  soils  used  for  cabbage 
culture,  it  will  be  found  that  most  of  the  so-called  truck  and  cabbage 
fertilizer  on  the  market  contain  entirely  too  little  potash  and  nitrogen  in 
proportion  to  the  phosphoric  acid.  With  a  crop  like  cabbage  it  is  desir- 
able to  grow  it  quickly  and  to  keep  it  growing  to  ensure  a  good  quality, 
and  to  do  this  there  must  be  plenty  of  available  plant  food  constantly  at 
hand. 
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BROWN  TAIL  MOTH,  HOUSE  FLY  AND  MOSQUITO 

Bt  Thos.  B.  Stmons 

INTRODUCTION 

In  view  of  the  fact  that  the  overwintering  nests  of  the  notorious 
brown-tail  moth  have  been  found  on  trees  and  plants  imported  into 
this  State  during  the  past  few  months  and  because  of  the  extreme  like- 
lihood of  its  escape,  it  is  deemed  wise  to  give  the  public  a  brief  descrip- 
tion of  the  insect  in  order  that  its  establishment,  if  such  is  accidentally 
accomplished  during  the  coming  season,  may  be  more  readily  detected 
and  immediate  steps  taken  towards  extermination. 

The  comparatively  recent  awakening  of  the  public  mind  to  a  reali- 
sation of  the  important  rdle  that  insects  play  in  disseminating  some 
of  our  most  common  and  virulent  diseases  suggests  a  brief  discussion 
of  one  of  our  most  common  household  pests,  the  common  house  fly  or, 
as  Dr.  Howard  fittingly  designates  it,  "typhoid  tfly."  Good  health  is 
the  greatest  asset  of  which  any  locality  can  boast,  and  it  is  with  a  view 
of  suggesting  better  sanitary  conditions  around  the  farm  and  home 
looking  towards  a  decrease  in  the  abundance  of  this  pest  that  a  brief 
discussion  of  this  insect  is  here  given. 

During  the  summer  of  1904  this  department  commenced  an  investi- 
gation of  the  mosquito  pest  in  Maryland.  For  the  want  of  funds  the 
work  has  not  been  continued  as  was  anticipated,  although  observations 
and  collections  have  been  made  in  different  parts  of  the  State  during 
the  past  four  years  as  opportunity  afforded.  While  the  State  has  not 
seen  fit  to  appropriate  money  for  a  thorough  investigation  of  the  prob- 
lem, yet  it  is  possible  for  much  good  to  be  accomplished  by  individual 
effort  in  the  control  of  the  pest.    Inasmuch  as  bulletin  No.  109  issued 
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in  May  1906  is  now  out  of  print  it  is  thought  desirable  to  again  call 
the  attention  of  the  people  of  the  State  to  the  importance  of  the  prob- 
lem as  a  whole  and  particularly  to  the  control  of  the  common  house 
mosquito. 

This  bulletin  therefore  may  well  be  considered  as  a  word  of  warning 
to  the  people  of  Maryland  to  prevent  the  establishment  of  the  brown* 
tail  moth  in  the  State  and  as  far  as  possible  prevent  diseases  being 
disseminated  by  the  house  fly  and  mosquito. 

The  writer  disclaims  any  originality  for  the  contents  of  this  bulletin 
as  for  the  most  part  the  description  of  the  insects  herein  mentioned  are 
a  compilation  from  various  writers,  particularly  as  regards  the  discus- 
sion of  the  brown-tail  moth 

BROWN-TAIL  MOTH 

(EuproctU  chrysorrtuBo) 

This  is  one  of  the  oldest  caterpiUar  pests  of  Europe  and  it  is  very 
strange  that  a  general  importation  of  the  nests  such  as  has  occurred 
during  the  past  winter  has  not  occurred  heretofore. 

This  European  pest  according  to  Howard  was  first  observed  in 
this  country  in  Massachsuetts  in  the  early  nineties,  being  probably 
imported  upon  some  rose  stock.  From  its  introduction  to  1898,  accord- 
ing to  Sanderson,  no  direct  effort  was  made  by  the  State  to  retard  its 
spread,  although  the  legislature  had  passed  a  law  requiring  local  authori- 
ties to  suppress  the  insect.  In  1898  an  appropriation  of  $10,000  from 
the  gypsy  moth  fimds  was  made  to  the  Massachusetts  Board  of  Agricul- 
ture, to  suppress  the  brown-tail  moth.  From  1900  to  1904  no  concerted 
effort  through  State  funds  was  made  against  the  gypsy  and  brown* 
tail  moths  in  Massachusetts.  Individual  effort  by  local  towns  and  pri- 
vate parties  met  with  only  partial  success.  During  this  interval  the 
two  pests  gained  a  tremendous  headway  and  it  was  necessary  for  the 
State  of  Massachusests  through  its  legislature  of  1905  to  appropriate 
$150,000  per  annum  to  aid  in  the  control  of  the  gypsy  and  brown-tail 
moths.  The  following  legislature  1906  increased  the  appropriation  to 
$225,000.  On  accoimt  of  the  habits  of  the  two  moths,  the  brown-tail 
spreads  more  rapidly  than  the  gypsy  moth  and  at  the  present  time, 
therefore,  the  former  covers  a  more  extended  territory  in  New  £}n^and 
than  the  latter.  At  this  writing  there  are  approximately  $600,000  appro- 
priated by  the  United  States  Government  and  the  States  of  Massachu- 
setts, New  Hampshire,  Connecticut,  Maine  and  Rhode  Island  for  work 
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in  the  suppression  of  these  two  insects.  In  addition  the  enormous 
expense  to  towns,  villages  and  private  individuals  through  their  effort 
to  protect  their  property  and  the  loss  of  timber  and  the  depreciation  of 
real  estate  will  bring  the  cost  of  the  insects  in  New  England  states 
abready  into  millions  of  dollars.  It  therefore  behooves  every  one  in 
this  State  to  spare  no  means  to  prevent  their  establishment  in  Maryland. 

Description  and  Life  History 

There  is  but  one  generation  of  the  brown-tail  moth  annually  in  New 
England.  The  insect  winters  as  a  tiny  larva  or  caterpillar  within  a  web 
or  nest  made  of  silk  and  leaves  woven  together  tightly.  The  nests  will 
vary  in  size  usually  from  three  to  four  inches  in  length  and  will  contain 
two  hundred  or  more  caterpillars  (see  Figs.  land  II). 


Fig.  1    Nest  of  the  brown-tail  moth  taken  from  an  oak  tree  in  MaasaehuMtts. 
Photograph  by  L.  M.  Peairs. 


These  nests  are  securely  attached  to  the  tips  of  trees  or  plants  on 
which  the  caterpillars  were  working  before  hibernation. 

In  early  spring,  as  soon  as  the  buds  of  fruit  and  shade  trees  appear, 
according  to  Howard,  these  one-fourth  grown  caterpillars  emerge  from 
their  winter  quarters  and  immediately  commence  feeding  upon  the  buds 
and  blossoms  and  later  the  foliage.    The  young  caterpillar  is  of  a 
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Fig.  2    A  characteristic  nest  of  the  brown-tail  moth  found  on  imported  stock  in 
Maryland.     Photograph  by  L.  M.  Peairs. 
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blackish  color  and  covered  with  very  small  hairs.  The  full-grown  larva, 
is  about  two  inches  long,  reddish  brown  in  color,  with  a  broken  white 
stripe  on  each  side  and  two  red  dots  in  the  back  near  the  hind  end. 
The  body  is  covered  with  numerous  tubercles  bearing  long  barbed  hairs. 
The  tubercles  along  the  back  and  sides  of  the  abdomen  are  thickly  cov- 
ered with  short  brown  hairs  in  addition  to  the  long  ones. 

The  full-grown  larva  changes  to  a  pupa  within  a  cocoon  which  it 
previously  makes  with  silk  and  leaves.  According  to  Howard  these 
cocoons  may  be  in  groups  or  singly  in  some  secluded  spots  or  at  the 
tips  of  branches  of  trees  on  which  they  have  fed.    The  cocoon  is  so 


Fig.  3  The  brown-tail  moth  (Euproctia  chryaorrhcea);  Female  moth  above 
male  moth  below,  larva  or  caterpillar  at  right,  slightly  enlarged;  after  "oward 
Farmers'  Bulletin,  No.  264,  United  States  Department  of  Agriculture. 


loosely  made  that  the  pupa  may  be  seen  through  it.  According  to 
Sanderson  the  pupa  stage  lasts  about  twenty  days,  the  adult  moths 
emerging  in  the  early  part  of  July. 

The  moths  of  both  sexes  are  pure  white  with  the  exception  of  the 
abdomen,  which  is  dark  brown  (see  Fig.  3).  The  tip  of  the  abdomen  of 
both  sexes,  more  pronounced  in  the  female,  bears  a  small  tuft  of  brown 
hairs,  from  which  the  insect  gets  its  name.  The  female  moth  has  an 
expanse*  of  about  one  and  one-half  inches  while  the  male  is  somewhat 
smaller.    The  moths  are  strong  fliers  and  are  readily  attracted  to  lights. 

Howard  states  that  the  moths  commence  laying  eggs  usually  on 
the  underside  of  leaves  toward  the  tips  of  the  limbs  soon  after  emerging. 
The  eggs  hatch  in  about  three  weeks.     The  young  caterpillars  feed 
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upon  the  surface  of  the  leaves,  skeletonizing  them  and  when  abundant 
causing  the  foliage  to  turn  brown  as  if  blighted  or  scorched  by  fire. 

In  early  fall  the  young  larvae  commence  spinning  their  nests  within 
which  they  pass  the  winter. 

Means  of  DistribiUion  and  Food  Plants 

According  to  the  various  writers  the  principal  spread  takes  place 
through  the  flight  of  the  moths  just  after  emergence.  This  occurs  in 
the  night  as  the  moths  aret  seldom  seen  flying  in  the  day  time.  The 
fact  that  the  moth  is  a  strong  flier  accounts  for  its  greater  spread  in 
the  New  England  states  than  the  gypsy  moth.  The  direction  and  force 
of  the  wind  at  the  time  of  flight  will  to  a  great  extent  determine  the 
spread  of  the  pest. 

In  addition  to  its  power  of  flight  the  insect  in  its  larva  or  caterpillar 
state  can,  of  course,  be  distributed  by  various  means.  Especially  is 
this  possible  in  the  transporting  of  trees  and  plants  which  contain  the 
over-wintering  nests  of  the  insect. 

The  injury  caused  by  this  insect.£where  established  can  be  hardly 
estimated  in  terms  of  dollars  and  cents.  The  foliage  of  all  fruit  trees, 
especiaUy  pear  and  apple  where  available,  seems  to  be  the  preferred 
food  of  the  caterpillars,  but  they  freely  attack  all  shade  trees  includ- 
ing the  oaks,  maples,  elm  and  the  like,  in  fact  Sanderson  states  that 
all  fruit,  shade  and  forest  trees  may  be  attacked  with  the  exception  of 
pines,  spruces  and  other  conifers.  Fernald  and  Kirkland  published  in 
1903  a  list  of  eighty  different  food  plants  of  this  pest.  This  extensive 
range  of  food  plants  shows  the  possibilities  of  severe  damage  to  our 
trees  and  shrubs  if  its  establishment  is  accomplished.  It  is  possible 
that  the  pest  might  be  even  more  destructive  in  the  south  than  it  is 
now  in  the  New  England  states. 

Brown-Tail  Rash 

In  addition  to  the  severe  injury  that  this  pest  will  occasion  to  fruit, 
shade  and  forest  trees,  and  the  consequent  enormous  cost  of  fighting 
it,  there  is  another  feature  connected  with  its  presence  that  is  very 
troublesome  if  not  alarming,  that  is,  danger  to  the  health  of  people. 

As  mentioned  in  the  description  of  the  insect,  the  larva  or  caterpillar 
bears  tiny  hairs  which  are  barbed  as  shown  in  Fig.  4.  When  the  cater- 
pillars molt  these  barbed  hairs  are  shed  with  the  skin.  Upon  drying, 
these  skins  and  hairs  float  about  in  the  air  and  are  a  source  of  constant 
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trouble  to  persons  living  in  an  infested  district.  When  the  caterpillars' 
skins,  or  even  loose  hairs,  come  in  contact  with  the  skin  they  cause 
a  severe  irritation.  Howard  states  "  that  a  large  part  of  the  popular 
feeling  in  New  England  that  the  brown-tail  moth  must  be  exterminated 
is  due  quite  as  much  to  the  prevalence  and  annoyance  of  this  rash  as 
to  the  loss  of  vegetation  from  the  work  of  the  caterpillar." 


Fig.  4     Various  forms  of  hairs  from  brown-tail  moth  caterpillar, 
nald  and  Eirkland.    Through  courtesy  of  Sanderson.) 


(After  Fer- 


Work  in  Maryland 

The  first  intimation  that  the  brown-tail  moth  nests  were  being  found 
on  imported  nursery  stock  came  through  Mr.  Geo.  G.  Atwood,  Chief, 
Bureau  Horticulture,  Board  of  Agriculture  of  New  York,  who  reported 
the  finding  of  the  nests  on  stock  imported  from  France.  Acting  imme- 
diately upon  these  advices,  the  nurserymen  of  the  State  were  requested 
to  hold  unopened  all  imported  shipments  of  seedlings  or  other  stock 
received  until  the  arrival  of  a  representative  of  this  department  at  the 
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nursery  in  order  that  all  the  stock  could  be  carefully  inspected.  It  is 
pleasing  to  acknowledge  the  hearty  cooperation  of  all  the  nurserymen 
of  this  State  with  the  department  in  our  efforts  to  prevent  the  escape 
of  a  single  nest. 

In  all  about  1,150,000  seedlings  and  other  stock  have  been  carefully 
inspected  and  a  total  of  700  nests  of  the  brown-tail  moth  have  been 


Fig.  5    A  mass  of  imported  tree^  and  seedlings  showing  numerous  nests  of  the 
brown-tail  moth  attached.     Photograph  by  L.  M.  Peairs. 


found  and  burned.  This  will  give  an  idea  of  the  extra  amount  of  work 
that  was  forced  on  this  department  whose  funds  for  even  the  regular 
amount  of  work  are  very  limited.  However,  no  pains  could  be  spared 
to  prevent  the  escape  of  the  pest  in  the  State.  That  we  have  been 
entirely  successful  is  by  no  means  certain.  For  in  the  examination  of 
such  a  large  amount  of  stock  and  with  the  possibility  of  individual  ship- 


THE    BROWN   TAIL   MOTH  209 

ments  arriving  of  which  we  have  no  knowledge,  there  is  indeed  a  strong 
possibility  of  an  outbreak  of  the  pest  some  place  in  the  State  during 
the  coming  season.  It  is  for  this  reason  that  this  discussion  of  the  pest 
is  brought  before  the  people  in  order  that  all  may  be  on  the  lookout 
for  its  first  appearance  in  the  larva  stage. 

Remedies 

With  this  as  with  other  insect  pests  whose  life  histories  are  under- 
stood we  can  attack  it  at  its  weakest  point.  With  this  pest  undoubt- 
edly the  easiest  and  practically  the  only  effective  means  of  artlfical 
control  where  established  is  by  cutting  off  the  over-wintering  nests  dur- 
ing the  late  fall,  winter  or  early  spring  and  destroying  the  tiny  larvae 
within.  This  of  course  can  be  supplemented  by  spraying  with  an  arsen- 
ical mixture,  when  the  larvsB  appear  on  the  foliage  in  spring.  When 
young,  according  to  Howard,  the  larvsB  may  be  killed  with  the  ordinary 
strength  of  paris  green  or  arsenic  of  lead,  but  when  the  larvae  are  half 
grown  or  larger,  according  to  Sanderson,  5  pounds  of  arsenate  of  lead  to 
50  gallons  of  water  is  necessary  to  prove  effective. 

If  it  should  happen  that  the  pest  appears  in  any  locality  of  this  State 
during  this  or  succeeding  years,  it  will  be  the  duty  of  the  State  authori- 
ties, in  cooperation  with  private  individuals,  to  spare  no  means  in 
immediately  undertaking  to  exterminate  it. 

It  is  hoped  that  the  people  of  the  State  will  keep  a  sharp  lookout 
for  the  first  appearance  of  a  strange  caterpillar  that  may  be  devouring 
foliage  of  any  kind  of  tree  and  upon  its  detection  immediately  notify 
the  State  authorities  in  charge  of  such  work. 

DISEASE-CARRYING   INSECTS 

The  important  r61e  that  insects  play  in  the  dissemination  of  disease 
has  only  during  comparatively  recent  years  been  appreciated  by  the 
public.  The  popular  feeling  towards  house  flies  and  mosquitoes  has 
too  long  been  simply  that  they  are  inevitable  nuisances  which  must 
be  put  up  with.  Their  effect  upon  the  health  of  a  community  has  not 
been  questioned  or  considered.  But,  now  that  we  have  any  quantity 
of  proof  of  the  ability  of  these  pests  to  transmit  or  disseminate  some  of 
our  most  common  diseases,  we  are  able  to  explain  many  unanswered 
questions  as  to  the  source  of  infection  of  numerous  outbreaks  of  these 
diseases.  Further  study  of  this  subject  will  no  doubt  bring  to  light 
much  additional  information  in  regard  to  the  ability  of  mariy  of  our 
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common  pests  other  than  those  mentioned  above   to  disseminate  or 
transmit  disease  among  human  beings. 

THE  TYPHOID   OR   COMMON  HOUSE  PLY 

(Musca  domestica) 

The  change  of  the  name  of  this  the  most  common  of  all  household 
pests  from  "house  fly"  to  ''typhoid  fly,"  as  suggested  by  Dr.  L.  0. 
Howard  in  Bulletin  78  of  the  United  States  Department  of  Agriculture, 
is  considered  very  appropriate  and  desirable,  inasmuch  as  it  is  estab- 
lished by  abundant  evidence  that  this  pest  is  now  largely  responsible 
for  the  spread  of  that  dreaded  disease  "typhoid  fever."  It  is  well 
known  that  the  germ  of  typhoid  fever  may  be  in  the  human  system 
several  weeks  before  it  is  detected  and  also  for  several  weeks  after  all 
symptoms  have  disappeared  and  the  patient  apparently  well.  The 
excreta  of  such  persons  which  may  be  in  an  open  privy,  or  in  many 
cases  in  country  districts  located  anywhere  around  the  outbuildings, 
is  visited  by  the  fly,  whose  feet  and  body  are  particularly  adapted  to 
carrying  germs.  This  same  fly  after  visiting  such  places  may  immedi- 
ately return  to  the  house  of  the  sick  or  that  of  a  neighbor  and  be  seen 
crawling  in  the  kitchen  or  dining  room  over  the  food  that  is  prepared 
to  be  eaten  by  the  unaffected  persons.  Not  only  may  the  fly  dissemi- 
nate the  disease  to  the  healthy  within  the  family  of  the  sick  or  that  of 
close-by  neighbors,  but  there  is  every  opportunity  for  the  same  infected 
fly  to  visit  the  village  or  city  store  where  foods  are  exposed  and  thus 
spread  the  disease  to  those  families  who  purchase  them.  The  butcher 
wagon  of  the  country  or  the  trolley  or  express  train  canying  food 
such  as  sacked  meat,  etc.,  may  easily  become  factors  in  the  dissemina- 
tion of  this  disease  if  such  carriers  are  loaded  at  or  visit  points  where 
conditions  are  favorable  for  visitation  by  infested  flies.  The  house  fly 
is  connected  with  the  dissemination  of  intestinal  diseases  other  than 
typhoid  fever.  Dr.  Jackson  of  New  York  points  out  that  the  inununity 
from  diarrhea  of  breast-fed  babies  and  the  frequency  of  its  occurrence 
among  artificially  fed  babies  indicates  strongly  the  food  as  a  medium 
of  transmission,  and  further  states  that  in  his  extended  study  of  this 
problem  along  the  water  front  of  New  York  City  during  1907  he  found 
that  the  prevalence  of  these  diseases  among  children  and  adults  corre- 
sponded to  the  prevalence  of  flies.  Further  Dr.  Felt  in  a  recent  paper 
states  that  "  It  is  well  known  that  flies  feed  upon  sputum.  Experi- 
ments by  liord  recorded  in  the  Boston  Medical  and  Surgical  Journal 
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show  that  flies  may  inject  tubercular  sputum  and  excrete  tubercular 
bacilli,  the  virulence  of  which  may  last  for  at  least  fifteen  days.  He 
considers  the  danger  of  human  infection  from  this  source  to  lie  in  the 
injection  of  fly  specks  on  food,  and  suggests  that  during  the  fly  season 
great  attention  should  be  paid  to  the  screening  of  rooms  and  hospital 
wards  containing  patients  with  tuberculosis  and  laboratories  where 
tubercular  material  is  examined.'' 

In  Bulletin  No.  78  of  the  Bureau  of  Entomology,  United  States 
Department  of  Agriculture,  which  should  be  read  by  every  person  in 
the  State,  Dr.  Howard  cites  among  otljer  interesting  data  that  Dr.  G. 
N.  Rober  estimates  that  the  decrease  in  the  vital  assets  of  the  country 
through  typhoid  fever  in  a  single  year  is  more  than  $350,000,000.00. 
Dr.  Howard  says  that  the  house  fly  as  an  important  agent  in  the 
spread  of  this  disease  is  responsible  for  a  considerable  portion  of  this 
decrease  in  the  vital  assets  As  an  agency  in  the  spread  of  other  intesti- 
nal diseases  it  must  be  charged  with  a  great  addition  to  this  sum.  Yet 
it  is  allowed  to  breed  unrestricted  all  over  the  United  States. 

While  the  housefly  cannot  of  course  be  charged  exclusively  with  the 
dissemination  of  such  intestinal  diseases,  the  writer  fully  believes  that 
no  single  factor  aids  in  their  spread  during  the  fly  season  to  a  greater 
extent  than  this  common  pest  of  mankind. 

Further  than  this  the  house  fly  is  a  vexatious  nuisance  in  itself.  Its 
presence  in  a  house  causes  additional  cleaning  to  paint  work,  walls, 
pictures,  etc.,  as  well  as  being  a  continual  nuisance  to  the  inhabitants 
whether  asleep  or  awake  in  the  day  time.  Dr.  Howard  estimates  that 
"  The  house  fly  with  mosquitoes  necessitates  an  annual  outlay  for  win- 
dow and  door  screens  in  the  United  States  of  not  less  than  ten  millions 
of  dollars."  Even  this  amount  is  comparatively  nothing  to  what  should 
be  spent  for  this  purpose  without  there  is  and  what  'we  hope  will  be  in 
the  near  future  a  united  campaign  conducted  by  the  people  in  prevent- 
ing the  pest  from  reproducing.  This  then  suggests  the  life  history  of 
the  insect  and  how  it  can  be  combated. 

Description  and  Life  History 

The  common  house  fly  (MiLsca  domestica)  is  a  medium  sized  fly, 
gra}rish  in  color  with  its  body  somewhat  streaked  with  blackish  gray. 
As  previously  mentioned,  its  body,  but  more  especially  its  legs  and  feet 
are  covered  with  minute  hairs.  Its  mouth  parts  are  formed  for  lapping 
and  not  biting,  yet  many  people  think  of  the  house  fly  as  being  able  to 
bite.    This  is  no  doubt  due  to  the  presence  in  the  houses  of  one  of  the 
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Fig.  6     House  fly  to  the  right,  showing  lapping  mouth  parts.     Stable  fly  to  the 
left  showing  piercing  mouth  parts.    Enlargsd.     Photograph  by  L.  M.  Peairs. 

stable  flies  whose  mouth  parts  are  formed  for  piercing.     Fig.  6  illus- 
trates the  mouth  parts  of  these  flies. 

The  insect  winters  in  the  adult  state,  hiding  in  houses  or  other  out- 
of-the-way  places.  At  the  approach  of  warm  weather  the  flies  come 
forth  from  their  hiding  places  and  commence  to  lay  their  tiny  white 
eggs.  These  eggs  commonly  are  deposited  in  horse  manure  as  this 
seems  to  be  the  preferred  larval  food  and  it  is  from  this  source  that 


Fig.  7  The  typhoid  or  common  house  fly  (Afusca  domestica).  Puparium  at 
left;  adult  next  with  enlarged  antenna,  larva  and  enlarged  parts  at  right.  Enlarged 
after  Howard,  Bulletin  No.  30,  New  Series,  Division  Entomology,  United  States 
Department  of  Agriculture. 
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the  majority  of  the  house  flies  come.    Eggs  may  also  be  laid  in  human 
excreta  and  in  decayed  vegetable  and  animal  matter. 

Dr.  Howard  found  in  midsummer  in  the  vicinity  of  Washington 
that  a  female  fly  lays  about  120  eggs  which  hatch  in  about  eight  hours. 
The  white  larvae  or  maggots  which  are  pointed  at  one  end  and  blunt 


Fig.  8     A  mass  of  horse  manure  showing  larvae  (maggots)  of  the  common  house 
fly.     Photograph  by  L.  M.  Peairs. 


at  the  Other  grow  rapidly  and  change  to  a  pupa  in  four  or  five  days, 
the  adult  emerging  from  the  pupa  in  about  five  days,  thus  completing 
their  life  history  in  about  ten  days.  Fig.  7  shows  the  different  stages 
of  the  insect  and  Fig.  8  shows  a  number  of  larvjE  or  maggots  in  a  pile 
of  horse  manure.     Howard  states  that  ''there  is  abundance  of  time  for 
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the  development  of  twelve  or  thirteen  generations  in  the  climate  of 
Washington  every  summer.*' 

MEANS   OP   CONTROL 

On  account  of  their  omnipresence  the  task  of  getting  rid  of  house 
flies  would  seem  too  great.  Fortunately  the  matter  is  much  simpler 
than  we  might  expect.  It  simply  means  a  proper  care  in  the  disposal 
of  their  preferred  larval  food,  horse  manure,  and  the  maintenance  of 
proper  sanitary  conditions  around  the  house  and  vicinity.  In  cities, 
and  especially  in  towns  and  villages  where  sewerage  systems  are  absent 
and  where  adequate  means  of  sewerage  disposal  are  rarely  present, 
such  conditions  should  be  governed  through  an  ordinance  by  the 
Boards  of    Health  or  other  designated  officials. 

Little  will  be  accomplished  by  a  few  persons  in  a  town  or  community 
in  preventing  them  gaining  access  to  their  breeding  places,  if  some 
neglfect  this  duty,  for  a  single  pile  of  horse  manure  allowed  to  stand 
in  the  open  will  serve  to  furnish  flies  for  a  whole  neighborhood.  The 
greatest  good  therefore  will  result  from  the  combined  eflForts  of  all 
persons  keeping  stables  in  a  community  in  either  having  the  manure 
removed  from  the  stables  and  vicinity  twice  a  week  or  keeping  the 
manure  in  a  screened  portion  of  the  stable,  treating  it  after  each  addi- 
tion with  air-slaked  lime.  Dr.  Howard  has  shown  how  the  presence  of 
flies  in  a  neighborhood  of  the  city  of  Washington  was  materially  reduced 
by  such  treatment  of  the  manure  from  a  horse  stable  nearby.  The 
task  of  combating  the  pest  in  rural  districts  and  around  farmhouses 
is  largely  an  individual  one  and  its  presence  in  large  numbers  or  to 
a  limited  extent  will  depend  upon  the  sanitary  conditions  that  are 
maintained  around  the  house  and  barn.  It  is  good  farming  practice 
to  remove  the  fresh  manure  from  the  bams  to  the  fields  at  least  twice 
a  week  and  if  this  is  done  and  other  sources  of  breeding  material  are 
protected  the  pest  will  be  largely  mitigated  around  the  home. 

As  indicated  heretofore  the  question  of  protection  of  privies  or  open 
deposits  of  human  excrement  from  access  of  flies  either  for  breeding 
or  visitation  is  of  the  utmost  importance,  for,  as  stated,  it  is  by  this 
means  that  the  fly  assembles  the  germs  of  disease  and  distributes 
them  to  any  exposed  food.  It  cannot  be  too  strongly  urged  that  all 
such  places  be  constructed  as  sanitary  as  possible  and  free  use  of  earth 
or  lime  be  made  for  covering  all  deposits.  The  dropping  of  human 
excrement  in  the  open  in  our  towns  and  villages  or  around  our  farm 
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homes  should  never  be  tolerated.  It  is  not  to  be  presumed  that  even 
under  the  best  regulated  conditions  it  will  be  possible  to  entirely  eradi- 
cate this  most  common  pest  on  account  of  the  ever  abundant  field  for 
its  development.  It  therefore  behooves  every  housekeeper  to  keep 
at  least  all  eatables  protected  from  flies.  Too  often  it  will  be  seen 
that  the  parlor  is  kept  dark  or  screened  from  flies  while  they  may  be 
present  in  great  numbers  in  the  kitchen  or  dining  room  crawling  over 
all  food  being  prepared  for  consumption. 

Therefore  screens  should  be  freely  used  to  prevent  the  flies  gaining 
access  to  the  home;  also  strict  sanitary  measures  employed  in  dis- 
posing of  waste  material. 

The  use  of  sticky  fly  papers  or  other  patented  means  of  catching  flies 
that  have  accidently  entered  the  house  is  the  easiest  means  of  catching 
them.  Fumigation  with  pyrethrum  (Persian  insect  powder)  is  recom- 
mended when  the  flies  are  present  in  great  numbers. 

These  measures  should  particularly  be  adopted  by  our  merchants 
and  those  conducting  eating  houses,  markets  and  dairies,  etc.,  who 
serve  the  public  with  food  that  is  likely  to  be  contaminated  by  the 
dirty  germ-laden  house  fly. 

THE   MOSQUITO   PEST 

To  the  great  majority  of  our  people,  the  mosquito  like  the  house 
fly  is  looked  upon  as  an  unavoidable  nuisance,  over  the  presence  of 
which  we  have  no  control.  Seldom  do  we  stop  to  think  or  investigate 
sources  of  this  troublesome  pest.  We  simply  try  to  keep  them  out  of 
the  house  by  screens  or  other  protection  and  if  some  do  gain  access 
an  effort  is  made  to  kill  them  one  by  one  whenever  opportunity  affords. 
When  occurring  in  enormous  numbers  in  country  districts,  especially 
serving  as  a  continual  irritant  to  man  in  his  daily  labors  and  as  a 
source  of  constant  annoyance  to  domestic  animals  they  are  simply 
tolerated,  and  the  hope  is  expressed  that  the  wind  will  change  or  that 
the  insect  will  take  a  notion  to  lessen  its  attack.  Moreover,  if  one  of 
the  family  is  attacked  by  chills  and  fever,  even  with  a  mild  attack 
of  malaria  fever,  it  is  the  usual  custom  to  attribute  such  sickness  to 
unusual  exposure  to  the  night  air  or  the  contaminating  influence  of 
swampy  areas  during  the  spring  and  summer  months.  In  addition  to 
acting  as  an  agent  in  the  transmission  of  specific  diseases  any  species 
of  mosquito  may  disseminate  blood  and  intestinal  diseases  by  inflict- 
ing wounds  with  a  proboscis  contaminated  with  fecal  bacteria. 


216  MARYLAND    AGRICULTURAL   EXPERIMENT  STATION 

While  only  a  few  particular  species  of  mosquitoes  exact  a  toll  of 
human  lives  through  transmission  of  disease  and  many  species  cause 
pecuniary  loss  by  depreciation  in  real  estate  by  virtue  of  their  presence, 
it  would  perhaps  be  better  if  the  mosquito  should  be  an  important 
factor  in  causing  damage  to  some  of  our  agricultural  crops,  for  in  such 
case  active  measures  would  be  taken  throughout  the  land  to  prevent 
their  appearance  and  extermination  of  the  pest  would  be  vigorously 
prosecuted  as  is  the  practice  with  other  insect  pests.  Unfortunately, 
this  is  not  the  case  and  such  measures  looking  toward  their  control  or 
extermination  have  only  been  undertaken  where  their  presence  has 
aflFected  the  financial  interests  of  the  communtiy  or  where  the  people 
as  a  whole  have  been  educated  to  the  point  of  appreciating  the  com- 
parative ease  with  which  freedom  from  the  pest  is  obtainable. 

It  is  hoped  that  in  this  age  of  progressiveness  our  people  will  appre- 
ciate the  possibilities  of  protection  of  human  life;  the  great  increase 
in  land  valuation  and  the  benefit  to  man  and  animals  by  conducting, 
in  the  near  future  a  State-wide  campaign  looking  towards  the  control 
and  extermination  of  mosquitoes. 

Malaria 

Among  the  revelations  of  medical  science  of  recent  years  no  one 
was  more  astounding  to  the  popular  mind  or  broader  in  its  effect  upon 
mankind  than  the  finding  through  scientific  investigation  that  the 
malaria  fever  can  only  be  contracted  through  the  bites  of  species 
of  mosquitos  belonging  to  the  genus  Anopheles.  Thus  it  will  be  seen 
that  this,  the  most  common  and  widespread  of  infectious  diseases 
and  one  whose  cause  was  attributed  to  innumerable  sources,  can  be 
prevented  by  the  extermination  in  inhabited  districts  of  the  species  of 
mosquitos  responsible  for  its  development. 

It  would  be  difficult  to  estimate  the  economic  loss  to  the  State  of 
Maryland  from  malaria.  Simply  enumerating  the  number  of  deaths 
from  the  disease  would  only  partially  state  the  case.  As  a  matter  of 
fact  a  comparatively  small  per  cent  die  of  malaria  directly.  But  many 
ultimate  deaths  are  brought  on  by  complications  which  first  originated 
in  an  attack  of  malaria.  But  the  deaths  resulting  directly  or  indirectly 
from  this  disease  comprise  only  a  part  of  the  economic  loss  which  it 
represents.  Dr.  Howard  in  Bulletin  78  already  referred  to  estimates 
that  this  productive  capacity  of  individuals  attacked  by  the  disease  is 
reduced  at  least  one-quarter.  He  further  states  that  "accepting  this 
as  a  basis;  and  including  the  loss  through  death"  which  he  approxi- 
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mates  at  three  million  in  the  United  States  annually,  "the  cost  of 
medicines,  the  losses  to  enterprises  in  malarious  regions  through  the 
difficulty  of  securing  competent  labor .  and  other  factors,  it  is  safe  to 
place  the  annual  loss  to  the  United  States  from  malarial  diseases  under 
present  conditions  at  not  less  than  one  hundred  millions  of  dollars." 
Maryland  undoubtedly  gives  her  share  of  toll  to  malaria  as  from  its 
climatic  and  topographical  [conditions,  at  least  in  the  eastern,  central 
and  southern  parts,  the  State  oflFers  many  advantages  for  the  develop- 
ment of  malarial  mosquitoes. 

The  preliminary  investigations  published  in  Bulletin  109  of  this  Sta- 
tion and  observations  since  that  date  show  that  the  districts  in  the 
State  where  the  malarial  mosquito  breeds  are  extensive.  Four  species 
of  the  genus  Anopheles  have  been  found  but  the  species  Anopheles 
maculipennis  is  considered  to  be  the'  most  malignant  in  the  transmission 
of  malaria.  Inasmuch  as  the  mosquitoes  of  the  genus  Anopheles,  while 
preferring  grassy  pools  of  clear,  clean  water,  are  found  breeding  every- 
where in  tin  cans,  troughs,  etc.,  their  numbers  can  be  largely  lessened 
by  private  or  individual  efforts  at  control. 

Yellow  Fever 

It  is  only  necessary  to  mention  this  dreaded  disease  in  connection 
with  this  discussion  on  account  of  the  possible  importation  of  the  yellow 
fever  mosquito  Stegomyia  calopus  into  our  domain  through  steam- 
boats or  other  means  of  transportation.  The  findings  of  Dr.  Finley 
supplemented  by  the  investigation  of  the  United  States  Commission 
and  many  other  scientists  show  that  yellow  fever  is  carried  by  the  above 
species  of  mosquito  and  that  it  constitutes  the  only  known  means  by 
which  the  disease  is  spread.  This  species  of  mosquito  is  quite  abundant 
in  the  Southern  States  and  is  likely  to  be  imported  at  any  time  and 
if  so,  during  summer  months  will  reproduce  very  rapidly  if  favorable 
breeding  places  are  available. 

Maryland's  Problem 

Aside  from  the  danger  to  health  due  to  the  presence  of  malarial 
mosquitoes  the  mosquito  as  a  pest  to  man  and  beast  is  of  such  magni- 
tude in  many  parts  of  this  State  as  to  be  of  sufficient  moment  to  war- 
rant immediate  action  on  the  part  of  the  State  government.  The 
Maryland  Weather  Service  reports  that  there  are  approximately  124,252 
acres  of  fresh  water  swamps  and  204,416  acres  of  salt  water  marshes 
out  of  a  total  area  of  6,310,400  acres  of  land  in  the  State.    The  proper 
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drainage  of  this  swamp  land  in  itself  offers  an  abundant  field  for  develop- 
ment and  the  greatly  increased  assessed  valuation  would  in  a  compara- 
tively short  period  more  than  repay  the  necessary  expense  of  the  work, 
not  to  mention  the  lasting  benefits  which  would  accrue  from  the  improve- 
ment of  such  lands  and  a  corresponding  growth  of  the  community. 
This  is  doubly  emphasized  when  it  is  realized  that  such  work,  together 
with  individual  effort,  would  largely  mitigate  the  mosquito  pest  of  a 
vicinity. 

The  foresight  of  such  State  policy  has  been  conclusively  demonstrated 
by  our  sister  State  New  Jersey,  where  the  State  Entomologist  is  direct- 
ing the  expenditure  of  a  $300,000  appropriation  made  by  the  State 
for  inosquito  control  through  drainage  of  her  swamp  lands.  On  a 
basis  of  cost  in  draining  ordinary  swamp  lands  which  varies  from  $1.50 
to  $2.50  per  acre  in  New  Jersey,  it  would  require  about  $600,000  to 
conduct  the  work  in  this  State,  but  this  sum  while  it  seems  large  at 
first  sight  would  soon  be  returned  to  the  State  by  the  improvement 
of  such  lands. 

This  department  has  been  working  on  the  problem  to  a  limited  extent 
with  practically  no  available  funds  for  the  past  four  years.  It  is  hoped 
that  sooner  or  later  the  State  government  will  be  in  a  position  to  take 
up  the  problem  and  after  a  thorough  investigation  conduct  drainage 
operations  which  will  not  only  greatly  improve  the  health  and  land 
valuation  in  such  districts  but  will  serve  to  remove  this  ever  appearing 
mosquito  pest. 

As  indicated  in  the  introduction  the  real  purpose  of  this  discussion 
of  the  mosquito  is  to  stimulate  an  interest  in  the  individual  as  to  the 
importance  and  ease  with  which  the  presence  of  this  pest  can  be  largely 
decreased  around  the  home  under  normal  conditions.  It  likewise 
applies  to  the  city,  town  or  village  where  the  control  of  the  pest  is 
simply  a  local  problem.  The  description  and  life  history  of  the  common 
house  mosquito  (Culex  pipiens)  taken  from  Bulletin  109  will  serve  to 
show  the  habits  of  those  species  that  commonly  breed  in  local  communi- 
ties. 

THE   HOUSE   MOSQUITO 

{Cvlex  piviens) 

"This  species  is  probably  the  most  abundant  one  in  the  State  for  it 
is  found  in  cities,  towns  and  country  districts  in  large  numbers  and  is 
annoying  as  a  persistent  biter.  The  adult  is  a  mosquito  of  medium  size, 
the  head  being  brown,  with  a  few  yellow  scales  and  a  vellow  border  to 
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the  eyes.  The  beak  is  brown,  darker  towards  the  apex,  and  somewhat 
•thicker  and  shorter  in  the  male  than  in  the  female;  the  thorax  is  brown, 
with  many  golden  scales  scattered  over  the  surface;  the  abdomen  is 
blackish  brown,  with  yellowish  moderate  or  narrow  bands  at  the  base 
of  the  segments.  The  mosquitoes  vary  considerably  in  size  and  color, 
but  are  easily  recognized  by  the  fact  that  they  have  no  strikingly 
characteristic  marking.  It  is  the  common,  everyday  brown  mosquito 
(see  Fig.  9). 

The  adult  is  persistent  in  its  attempts  to  gain  entrance  indoors.  Just 
at  twilight  on  summer  evenings  it  can  be  seen  hovering  against  the 
sides  of  buildings  and  may  rise  to  the  second  or  third  story,  seeking 
entrance  through  crevices  in  screens  or  doors.  It  hibernates  in  the 
adult  stage  in  any  sheltered  place  about  human  habitations.  Cellars, 
attics,  stables,  outhouses  or  closets  may  furnish  it  winter  quarters. 
Hibernation  begins  early  in  the  autumn,  before  breeding  ends.  It  is 
said  by  some  that  only  the  impregniated  female  hibernates,  but  I  have 
seen  great  numbers  of  males  of  this  species  in  the  early  spring,  before 
any  breeding  had  occurred,  apparently  recovering  from  their  long 
winter  sleep. 

Culex  pipiens  is  not  a  migratory  form  and  flies  no  further  than  is 
necessary  to  secure  food  or  to  i5nd  a  suitable  place  to  oviposit.  Dr. 
Smith  says  that  blood  is  not  necessary  for  this  species  for  the  develop- 
ment of  the  ovaries. 

In  the  spring,  when  warm  weather  has  come,  the  hibernating  females 
awaken,  seek  food  and  deposit  their  eggs.  The  female  oviposits  in 
early  morning  or  at  night  in  any  suitable  body  of  water.  The  eggs  of 
this  species  are  laid  in  egg  boats  or  rafts,  as  illustrated  in  Fig.  10,  each 
containing  300  to  400  eggs.  The  length  of  the  life  cycle  is  from  10  to 
16  days  in  summer  months. 

The  number  of  broods  of  Culex  pipiens  during  the  summer  is 
indefinite  and  depends  upon  the  favorableness  of  conditions.  During 
warm,  rainy  seasons,  when  plenty  of  puddles  exist,  it  breeds  rapidly. 
A  single  rain  barrel,  as  shown  in  Fig.  11,  may  produce  hundreds  of 
thousands  of  this  annoying  pest  in  a  comparatively  short  time. 

The  larva  is  very  active.  The  breathing  tube  is  of  moderate  length 
and  the  larva  hangs  head  down  and  at  an  angle  with  the  surface  of 
the  water  when  breathing.  This  position  is  characteristic  of  most  of 
the  species  of  Culex,  the  Anopheles  diflfering  from  them  in  resting  flat 
on  the  surface  of  the  water. 

The  larvae  feed  upon  animal  and  vegetable  matter  in  the  water.     In 
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Fig.  9    Culex  pipiens;  1,  adult  female;  2,  palpus;  3,  anterior;  4,  middle;  5,  pos- 
terior daws  of  male;  all  enlarged.     (After  Smith,  Report  of  Mosquitoes  of  New  Jerse> .) 
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a  glass  jar  one  sees  them  feeding  in  the  mud  and  debris  at  the  bottom. 
They  may  feed  on  the  cast  larva  skins,  small  leaves,  etc.  The  larvae 
can  be  found  almost  anywhere,  but  especially  in  stagnant  water  about 
human  habitation.  Excessive  foulness  of  water  does  not  deter  their 
development.  Culex  pipiens  begins  to  breed  in  the  early  spring  and 
continues  its  activities  up  to  the  early  fall  in  Maryland." 


Fig.  10  Culex  pipiens,  egg  mass,  with  enlarged  eggs  at  [left  and  young  larvse  below, 
enlarged.  After  Howard,  Bulletin  25,  New  Series,  Bureau  Entomology,  United  States 
Department  Agriculture. 


Means  of  Control 

From  the  preceding  discussion  it  is  seen  that  the  house  mosquito  can 
only  breed  where  there  is  available  water  standing  for  a  week  or  more. 
The  water  may  be  located  in  any  conceivable  place,  in  old  tins,  lain 
barrels,  buckets,  tubs,  eave-troughs,  cess  pools,  sewers,  cisterns,  or  in 
fact  anything  within  or  without  and  around  the  home.  As  water  is 
necessary  to  four  stages  of  the  insect's  life  the  doing  away  with  such 
stagnant  water  in  vessels  around  the  home  is  the  most  practical  and, 
in  fact,  the  only  real  means  of  preventing  their  breeding.  The  use  of 
kerosene  upon  such  bodies  of  water  will  serve  as  temporary  relief  by 
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killing  all  larvse  or  pupse  that  are  present  when  applied,  but  at  the  first 
rain  the  film  of  oil  is  likely  to  be  washed  away,  and  breeding  may  a^n 
be  continued.    In  the  case  of  cess  pools,  fire  buckets  or  such  receptacles 
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Fig.  11    N^lected  barrel  beneath  hedge  furnishing  breeding  place  for  thouBands 
of  mosquitoes.    Photograph  by  A.  B.  Gahan. 


that  are  not  subject  to  influence  of  natural  conditions  the  use  of  kero- 
sene can  be  employed  without  much  trouble  provided  such  treatment 
is  repeated  from  time  to  time.  However,  such  places  should  be  made 
inacoessible  to  mosquitoes.   Briefly,  the  solution  of  the  mosquito  prob- 
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lem  lies  in  simply  doing  away  with  their  breeding  places  by  drainage 
or  otherwisej  and  killing  by  fumigation  or  other  means  all  overwinter- 
ing adults  that  may  be  seen  in  cellars,  attics  or  other  places.  In  city, 
town  or  village  it  is  incumbent  upon  the  members  of  the  Board  of 
Health  to  see  that  no  breeding  places  of  the  pest  exist  in  the  community. 
In  fact;  where  feasible,  regulations  should  be  made  designating  such 
places  as  nuisances  to  be  abated  as  such. 

In  conclusion  let  one  and  all  strive  to  keep  his  or  her  own  place  free 
from  such  harbors  or  breeding  places  of  this  most  common  pest  and  it 
will  be  seen  that  such  codperative  effort  will  mean  much  in  the  dimi- 
nution of  the  presence  of  the  insect. 
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BUTTER  MAKING  IN  MARYLAND 
By  C.  W.  Melick 

introduction 

There  are  46,000  farms  in  Maryland  and  over  three-fourths  of  them 
keep  cows.  These  farms  are  stocked  with  nearly  150,000  cows,  or  an 
average  of  nearly  four  cows  per  farm.  There  are  over  3000  farms 
which  are  classified  as  dairy  farms,  or  farms  on  which  dairying  is 
made  a  specialty.  On  these  farms  there  is  an  average  of  about  nine 
cows  per  farm. 

The  statistics  as  to  the  various  products  of  the  cows  and  their  dis- 
tribution are  given  in  the  table  on  the  next  page. 

From  these  figures  we  see  that  the  value  of  the  dairy  products  of 
this  State  is  over  five  and  one-quarter  millions  of  dollars  annually  and, 
large  as  this  sum  may  seem,  a  little  calculation  will  show  that  the 
average  income  is  less  than  $40  per  cow  or,  in  reality,  less  than  sufficient 
to  feed  a  cow  if  the  feed  was  charged  at  market  prices. 

These  figures  indicate  that  the  average  yield  of  milk  is  about  430 
gallons  or  3600  pounds  of  milk  per  cow  per  year.  If  this  milk  would 
test  4  per  cent  butter  fat  it  would  make  the  jrield  per  cow  equivalent 
to  only  about  170  pounds  of  butter  per  year.  It  is  generally  estimated 
that  a  profitable  cow  should  3deld  at  least  300  pounds  of  butter 
per  year. 

MARYLAND   CREAMERIES 

There  are  nearly  80  creameries  or  butter  factories  in  Maryland. 
Some  of  these  dispose  of  all  their  product  as  butter  while  others  dis- 
pose of  a  portion  of  it  at  some  seasons  as  cream  or  ice-cream. 
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The  creamery  industry  of  this  State  is  probably  not  as  large  as  it 
was  ten  years  ago  and  it  has  not  been  as  successful  as  it  should  have  been, 
consequently  it  has  not  made  the  growth  which  circumstances  would 
seem  to  have  warranted. 

Some  creameries  have  been  discontinued  because  of  the  extension  of 
the  area  for  Xhe  shipment  of  milk  and  cream  which  has  proved  more 
profitable  than  butter,  but  there  still  remains  many  sections  of  the 
State  which  seem  to  offer  an  opportunity  for  the  creamery  industry 
and  which  no  doubt  would  have  been  developed  had  more  encourage- 
ment been  received  from  the  reports  of  those  sections  where  creameries 
were  operating. 

There  are  a  few  sections  where  creameries  have  been  abandoned 
because  of  insufficient  support  but  in  most  cases  the  support  would 
have  been  forthcoming  had  they  proved  of  greater  financial  benefit  to 
their  patrons. 

Many  of  the  creameries  were  not  properly  planned  and  equipped  and 
many  paid  too  much  for  the  equipment  they  had.  Most  of  the  cream- 
eries in  this  State  have  failed  to  recognize  that  the  operator  or  butter- 
maker  should  be  a  person  skilled  and  trained  in  the  work.  The  attempt 
to  use  untrained  buttermafcers  has  resulted  in  the  turning  out  of  a 
product  deficient  in  quality  and  uniformity  and  consequently  has  not 
brought  the  creamery  or  its  patrons  the  profits  which  they  should  have 
had  or  which  were  expected. 

Many  creameries  produce  at  times  as  good  butter  as  any  market 
demands  and  some  creameries  always  produce  a  good  quality  of  butter, 
but  in  both  cases  they  fail  to  turn  out  a  uniform  product.  In  order 
to  establish  a  reputation  and  a  good  market  for  its  products  a  creamery 
cannot  be  too  particular  or  lay  too  much  stress  on  having  its  butter 
uniform.  A  uniform  product  should  look,  smell  and  taste  the  same 
every  week  in  the  year.  With  a  good  and  imiform  product  a  good 
market  can  be  established.  A  trade  cannot  be  held  with  a  product 
lacking  uniformity,  even  though  the  individual  shipments  or  week's 
output  is  of  good  quality. 

The  prevailing  fault  of  Maryland  creameries  is  a  lack  of  uniformity. 
Many  of  them  produce  a  high  quality  of  butter,  but  it  is  too  variable 
to  establish  a  brand  and  hold  a  definite  trade. 

INVESTIGATIONS   CONDUCTED 

In  order  to  determine  some  of  the  causes  for  lack  of  uniformity  of 
butter  made  at  Maryland  creameries,  this  Station  conducted  some  inves- 
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tigl^tions  at  a  few  representative  creameries  in  five  different  countie:^ 
of  the  State.    The  investigations  may  be  classified  as  follows: 

1.  An  inspection  and  score  of  the  patrons'  herd,  facilities  and  premLses. 

2.  Grading  the  milk  according  to  score  and  churning  each  grade  of 
cream  separately. 

3.  Determining  the  bacteria  content,  the  acidity,  and  making  a  curd 
test  of  each  patron's  milk. 

4.  Noting  the  methods  employed  by  the  creameries. 

5.  DMermining  the  commercial  grade  and  value  of  butter  derived 
from  4Werent  qualities  of  milk. 

CREAMERIES  INVESTIGATED 

The  investigations  were  conducted  at  the  following  points: 

1.  ''White  House"  Creamery  located  in  Baltimore  Coimty  5  miles 
east  of  Hampstead. 

2.  Harford  Creamery  located  in  Harford  Coimty  8  miles  east  of 
White  HaU. 

3.  Cold  Spring  Creamery  located  in  Carroll  County  at  New  Windsor. 

4.  Sparrows  Point  Store  Co.'s  Creamery,  located  in  Frederick  County 
at  Mt.  Pleasant. 

5.  Easton  Creamery  located  in  Talbot  County  at  Easton. 

METHODS  FOLLOWED 

The  plan  followed  was  to  procure  a  list  of  the  patrons  of  each  creamery 
and  then  proceed  to  visit  each  one  and  make  an  inspection  of  their 
premises,  herds,  and  methods  employed,  and  score  the  same  according 
to  the  score  card  adopted  by  the  Dairy  Division  of  the  U.  S.  Depart- 
ment of  Agriculture. 

After  this  data  was  obtained  the  inspector  returned  to  the  creamery 
to  make  a  churning  test,  and  to  determine  the  bacteria  content  of  the 
milk  of  the  different  patrons.  The  milk  that  received  a  score  of  80  or 
above  was  placed  in  group  or  grade  No.  1,  and  that  under  80  in  group 
or  grade  No.  2.  The  milk  from  the  patrons  in  different  groups  or 
grades  was  placed  in  different  vats.  Each  grade  was  separately  churned 
and  treated  the  same  at  each  creamery,  and  butter  from  each  lot 
submitted  to  several  experts  for  judging  as  to  its  quality. 

The  butter  was  scored  according  to  official  points  which  for  perfect 
butter  is  as  follows: 
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Flavor 46 

Texture 25 

CJolor • 15 

Salt 10 

Package 06 

Total 100 

INVESTIGATIONS    AT  "  WHITE   HOUSE "    CRBAMERT 

The  investigations  were  begun  on  February  6,  1908,  at  the  "  White 
House"  Creamery,  located  five  miles  east  of  Hampstead  in  Baltimore 
County. 

A  list  of  the  patrons,  twenty-nine  in  number,  was  secured  and  the 
premises  of  each  visited  and  scored. 

After  scoring  the  patrons'  dairies  their  milk  was  graded  as  it  was 
delivered  at  the  creamery,  and  placed  in  different  vats  according  to 
grade.  The  following  represents  the  score  of  their  dairies  and  milk, 
and  the  quantitative  analysis  of  the  bacteria  present  in  the  milk  at 
the  time  of  delivery.  Group  No.  1  represents  the  patrons  whose  milk 
scored  80  or  above  and  was  placed  in  the  first  grade  lot.  Group  No.  2 
represents  the  pfltrans  whose  milk  scored  below  80  and  was  placed  in 
the  second  grade  lot 
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QBOUP   1 


Patrant  No, 

1 

2 

3 

4 

6 

6 

7 , 

8 

9 

10 

11 , 

12 

13 

14 

16 


Average. 


Pr^miu» 
35.5 
38.0 
38,5 
40.0 
41.5 
38.5 
41.0 
38.5 
41.5 
40.5 
39.0 
35.5 
40.5 
40.5 
44.0 
39.5 


Potrcn  No, 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


QBOUP  2 


Average. 


27.5 

28.0 

32 

32 

32.5 

32 

32 

31 

28.5 

28.5 

30 

30 

29 

27 

30 


MUk 
89 
86 
85 
84 
86 
91 
81 
91 
85 
93 
83 
83 
95 
82 
95 
87.3 


48 
49 
81 
48 
56 
72 
72 
61 
79 
74 
76 
67 
59 
68 
65 


Baelmiaver  ee, 
600,000 

1,000,000 
500,000 
700,000 
500,000 
500,000 
700,000 
800,000 
100,000 

1,000,000 
800,000 
400,000 
620,000 

1,200,000 
800,000 
681,333 


2,000,000 
1,440,000 
1,000,000 
1,440,000 
1,200,000 
1,200,000 

1,000,000 
1,500,000 
1,800,000 
1,200,000 
1,100,000 
200,000 
600,000 
1,206,154 


AVERAGB  SGOBB   OF  MILK 


Condition 


Flavor 


Cleanliness 

Bacteria  per  cc. 

Acidity 

Taste 

Smell 

[Curd  test 


Standard  Seoro 
15 

10 
25 
25 
25 


Group  1 

12.3 
681,333 
9 

22 

23 

21 


Qrofup  B 

10 
1,206,154 
5 

15 

18 

13 


100 


87.3 


61 
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On  February  21  the  milk  from  both  'groups  was  again  scored  as  it 
arrived  at  the  creamery,  and  after  separating,  the  cream  from  each 
was  ripened  at  70^  F.,  until  6  o'clock  in  the  evening.  It  was  then 
allowed  to  cool  down  to  60^  F.,  and  by  the  following  morning  had 
reached  a  temperature  of  48^F. 

Each  churning  was  made  under  identical  conditions  as  follows: 

There  was  no  pasteurizer  at  this  creamery  and  no  starter  was  used 
in  ripening  the  cream. 

The  acidity  of  the  cream  when  churned  was  6  per  cent,  the  tempera- 
ture was  56^  F.,  the  chum  was  about  one-third  full  each  time,  the 
butter  granules  were  about  the  size  of  wheat  grains,  and  the  butter  was 
washed  twice  with  water  at  50®  F. 

tti  Chads  Cr§am  9d  OntU  Cr§am 

Pounds  of  cream 300  250. 

Per  cent  fat  in  cream 21  18 

Pounds  of  butter  fat 03  45 

Grade  of  cream 94  75 

Temperature  of  creamery 44®F.  42«F. 

Amount  of  vegetable  color  used 35cc  27  cc. 

Time  required  to  chum ISmin.  40  min. 

Temperature  of  butter 50®F.  48*  F. 

Temperature  of  buttermilk 48'*F.  47*F. 

Acidity  of  buttermilk .82  .83 

Amount  of  salt  used 6  lb.  4  lb. 

Amount  of  salt  used  per  lb.  butter 1 .28  os.  1 .29  os. 

Per  cent  of  fat  in  buttermilk .2  .25 

Pounds  of  fat  lost  in  manufacture .469  .45 

Per  cent  of  fat  lost  in  manufacture .74  1 .01 

Pounds  of  butter  made 75.5  50 

Per  cent  overrun 19.8  11.1 

Per  cent  moistiu^ 16  15 

SCORE   OF  BUTTBB  WHBN  MADB 

Pmfeet  Oroup  1        Qr^upM  Mixed 

3eon  Cream  Cream  Cream 

Flavor 45  37  34  34.5 

Texture 25  24  24  23.5 

Color 15  15  15  15 

Salt 10  10  10  10 

Package 5  5  5                 5 

100  91  88  88 


Samples  of  butter  (from  the  first  and  second  grade  cream)  together 
with  samples  of  butter  from  the  mixed  cream  of  the  creameries'  aver- 
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age  makc;  were  numbered  and  sent  to  the  following  places  for  scoring: 
The  Dairy  Division  of  the  U.  S.  Department  of  Agriculture;  M.  M. 
Rouzer,  Butter  Expert  of  the  Central  Market,  and  Geo.  F.  Oyster,  but- 
ter and  egg  commissioner  of  Washington,  D.  C,  and  S.  S.  Edel's  Sons, 
and  Robins  &  Co.,  butter  commissioners  of  Baltimore. 

No,  J 

Experiment  Station  Official 91 

Government  Expert 92 

Central  Market,  Washington 89 

Butter  Commissioner,  Washington 93 

Butter  Commissioners,  Baltimore 91 

Butter  Conmiissioners  Baltimore 94 


No,$ 

Na,S 

88 

88 

89 

89 

85 

86 

86 

87 

84 

84 

90 

87 

91.6  87  86.8 


REMARKS 


Government  Expert,  B.  D.  White:  "Good  butter  for  this  time  of 
the  year.    Wintry,  cowstable  flavor.'' 

Central  Market,  M.  M.  Rouzer:  "There  is  from  three  to  five  cents 
diflference  in  that  butter  on  this  market." 

S.  S.  Edel's  Sons:  "We  find  these  samples  good  winter  butter.  No. 
2  is  sour  and  on  the  turn  to  rancid.  In  regard  to  diflference  in  present 
prices  on  the  market  we  assume  that  sample  No.  1  would  pass  as  extra, 
bringing  top  price.    Samples  2  and  3  as  firsts  about  three  cents  less. 

The  Baltimore  and  Washington  Markets  on  the  days  in  which  the 
scoring  was  done,  February  24  and  25,  quoted  butter  as  follows: 

Wathington  BdUimare 

Extras 33i  to  34i  33  to  34 

Firsts 31    to  33  29  to  32 

Seconds 26   to  27  26  to  27 

Butter  scoring  above  90  per  cent  is  classed  as  extras,  from  80  to  90 
as  firsts  and  below  80  as  seconds. 

According  to  the  score  of  B.  D.  White  (the  government  expert  who 
is  considered  one  of  the  best  butter  judges  in  America)  and  G.  F.  Oyster, 
the  butter  made  from  the  cream  from  group  1  would  be  classed  as  extras, 
and  that  from  group  2  as  firsts,  making  a  difference  of  from  4^  to  TJ 
cents  a  pound  in  the  Washington  market  and  from  1  to  5  cents  a  pound 
in  the  Baltimore  market.  According  to  Mr.  Rouzer  they  would  be  classed 
as  firsts  and  seconds,  making  a  difference  of  from  4  to  7  cents  a  pound 
on  the  Washington  market  in  which  he  works. 


BUTTER  MAKING  IN   MARYLAND 


236 


INVESTIGATIONS    AT  THE   HARFORD   CREAMERY 

On  March  12  the.  work  was  taken  up  at  the  Harford  Creamery,  located 
in  Harford  County,  eight  miles  east  of  White  Hall,  Md. 

The  premises  of  the  patrons  were  scored,  the  milk  graded  at  the 
creamery,  and  butter  made  from  the  two  grades  of  cream  as  in  the  pre- 
vious experiment. 

At  this  creamery  the  milk  was  pasteurized  and  the  cream  ripened 
with  starter  made  from  commercial  culture.  This  must  be  borne  in 
mind  in  comparing  the  reports  of  the  judges  with  those  of  previous 
experiments,  for  it  is  generally  conceded  that  such  treatment  of  the 
cream  materially  lessens  the  difference  which  would  ordinarily  occur 
between  the  number  one  and  two  grades. 

The  score  of  the  patrons  premises  and  grade  of  the  milk  were  as 
follows: 

GROUP  1. 

Average  Score  of  No.  Badaria 

Patron**  No.  Premises  MUk  per  cc. 

1 34  74.2  326,000 

2 41  87  300,000 

5 40  85  290,000 

6 40.6  87.7  600,000 

9 42  82  160,000 

15 31.5  82.5  270,000 

16 43  89  700,000 

32 34.6  78  1,900,000 

34 32  88  1,000,000 

36 31.5  81  900,000 

36 44  87  250,000 

42 40  86  420,000 

Average 37.83       83.96        692,916 

GROUP  2 

3 33.5  84  400,000 

7 37  65  1,050,000 

8 28.5  62  1,500,000 

10 32.5  80  700,000 

11 34  71.5  190,000 

12 30.5  65  950,000 

13 40  65  410,000 

14 41  74  190,000 

17 36  70  310,000 

18. 23  73  620,000 

19 32  65  160,000 

20.'..... 32  72  400.000 
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OBOUF  2 — Continued 


Patron*t  No,  Premi§ea 

21 44 

24 31 

25 35 

26 32 

27 27 

28 34 

29 37 

31 28 

33 33 

37 30.5 

38 31 

39 32.5 

40 34 

41 27 

Average 32.88 

Average  score  of  milk  and  dairies. 

QBOUF  1 
Mak  Dairy 

CondUian: 

Cleanliness  13. 

Bacteria  per  cc.  592,916 

Aoid  .29  8 

Flavor 

Taste  21.4 

SmeU  22.4 

Curdtest       20 


84.8 


72 


63 
69 
79 
8f 
70 
70 
79 
98 
77 

n 

7* 
78 
70 
78 

72.13 


ptree, 
520,000 
480,000 
530,000 
480,000 
800,000 
680,000 
750,000 
910,000 
740,000 
970,000 
1,100,000 
1,000,000 
600,000 
620,000 

656,154 


GROUP  2 
ifi»  Dmry 

C(mdmon: 

Clei^nliness  11. 

Baoteria  per  co.  656,157 

Acid  .38        6 
FlavQf 

Taftc  18 

Smtll  20 

Curdtest      17.5 

72.5  70 


In  grading  the  milk  on  March  22  the  samples  of  patron  19  tasted 
watery.  An  analysis  was  therefore  made  on  March  24  and  26  which 
showed  30.12  per  cent  and  35.53  per  cent  of  water  adulterations  respectr 
ively. 

When  the  milk  from  any  patron  scored  below  80  it  was  placed  in 
number  two  vat  regardless  of  home  conditions.  It  was  evident  from 
this  scoring  that  some  of  the  patrons,  although  having  inferior  equip- 
ment, were  careful  and  comparatively  clean  vfi  their  methods  of  handling 
the  milk. 

The  cream  was  all  pasteurized  and  ripened  with  and  without  starter 
for  comparison. 
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Every  batch  of  cream  was  ripened  at  70°  F.,  and  churned  at  55°  P. 
The  butter  was  washed  once  with  one-fourth  of  chum  full  of  water  at 
60°  F.     A  hand  churn  was  used  for  churning  number  3  on  March  26. 

The  report  of  the  chumings  is  given  in  the  following  table: 


lfABCB24 


Pounds  of  oream 

Percent  fat  in  cream 

Pounds  of  butter  fat 

Per  cent  add  in  cream 

Per  cent  starter  added 

Grade  of  cream  before  add- 
ingstarter 

Grade  of  cream  after  ripening 

Temperature  of  creamery. . . 

Amount  vegetable  color 
used 

Chum  how  full 

Time  required  to  chunii  min 

Te^hperature  of  butter 

Temperature  of  buttermilk. 

Acidity  of  buttermilk 

Amount  of  salt  used 

Amount  of  salt  used  per 
pound  butter 

Per  cent  fat  in  buttermilk  . . 

Pounds  fat  lost  in  manufac- 
ture  

Per  cent  fat  lost  in  manufac- 
ture  

Pounds  butter  made 

Per  cent  overrun 


1 
1                 1 

jlfixed  Cream 

1st  Grade 

2nd  Grade  IstGradej 

2nd  Grade 

'3rd  Grade 

1 

1     850 

680 

319.2       123 

700 

;  25 

30 

20 

23            31 

18 

!     18 

255 

136 

73.41  j    38.131 

126 

,      4.5 

1           -6 

.54 

.59  '         .411 

, 

71 

.69 

5 

5 

5        ;     10      1 

20 

73 

Per  cent  moisture  in  butter 


87 
91 
48 

5.5  oz. 

30 
55 
54 

.7 
17  lb. 

.97  oz. 
.3 

1.7 

.66    , 
281 
10.19    , 


(percent) ,      14.28 


98 
98 
50 

4oz. 

i 
10 

55  I 

55 

t68 
151b. 

1.6  oz 
.25 

1.31 

.96 
152.5 
12.28 

16.66    I 


78 
90 
54 

1.5 

i 
12 

56 

56 

.74 

5  lb. 

1.1 


1.72 

2.34 
77 
4.86 

14.0 


98 

98      I 
42 

1.25| 

i 

25    I 
55 
54 

.61 
41b. 

1.5  oz 

.2 

-15 

.52 
45 
18.01 

15 


73 
88 
42 

33.25 

i 
20 
55 
54 

.77 
121b. 

1.45  oz. 
.28 

1.58 

.22 
135.5 
7.54 

14 


73 
'    42 

.25 

I       i 

!    55 

I    ^ 
'        .7 

I    ilb. 

I  1.8  oz. 
I       .25 

i 

.05 

1.10 

I    4.5 

!    ^ 

I  16 


Samples  of  the  butter  from  these  churnings  were  numbered  as  follows 
and  sent  to  various  judges. 

The  churning  of  March  22,  numbers  5  and  55  contained  the  entire 
batch  of  mixed  cream  from  all  patrons,  and  5  per  cent  of  starter  was 
added.  Numbers  1  and  11  were  samples  from  No.  1  cream  on  March 
24,  to  which  6  per  cent  of  starter  was  added.    Numbers  2  and  12  were 
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from  No  2  cream  of  the  same  date  which  also  contained  5  per  cent  of 
starter.  Numbers  13  and  15  were  from  No.  1  cream,  March  26,  containing 
10  per  cent  of  starter,  and  numbers  22  and  24  were  from  No.  2  cream  on 
that  date  and  containing  20  per  cent  of  starter.  Numbers  3  and  33 
were  samples  from  the  same  cream  as  those  of  22  and  24,  No.  2  cream, 
but  to  which  no  staiter  was  added. 


Results 

of  Scoring. 

Number 

5 

65        1 

11 ;  2 

1 
12      13 

15 

22       24 

3 

33 

Experiment  Station   Offi- 
cial  

92 
92 

90 

91 
83 
85 

<u 

on 

91.5 

90 

90.5 

80 

88 

94 
93 

93 

94 
95 
90 

93 

94 

93 
94 
91.5 

91 

86 

86 

85 

80 

71 
83 

Gov't  Expt.,  B.  D.  White.. 

S.K.  Keller,  KSt..  Market, 
Washington,  D.  C 

Rudurd  &  Co.,  Central  Mar- 
ket, Washington,  D.  C. 

EdePs  Sons,  Baltimore .... 

Robins  &  Co.,  Baltimore . . 

91.5 

90 

92 
85 
91 

93.5 
91 

92 

88 
88 

93 
92 

92 

88 
88 

91 

91 

90 
75 
86 

92.592 

92     92 

92     93 
85     90 
92.593 

86 

85 

80 
73 
85 

Average 88.8 

1 

90.391.191.187.1 

1        I 

88.3 

93.3 

93. 390. 891.8)81. 8*82. 5 

REMARKS 

Experiment  Station  Official:  "  Numbers  13  and  15  had  a  clean,  nutty 
flavor,  numbers  1  and  11  had  a  mild  flavor.  All  others  had  an  unclean 
flavor  which  was  more  pronounced  in  numbers  3  and  33." 

Government  Expert:  "  It  is  all  fair  butter  except  3  and  33  which  has 
a  musty,  unclean  flavor." 

K  Street  Market,  Washington:  "It  would  all  pass  as  firsts  on  this 
market  except  numbers  3  and  33.    They  would  be  classed  as  seconds." 

Central  Market,  Washington:  "All  firsts  except  3  and  33.  They 
are  thirds." 

Edel'sSons,  Baltimore:  "Numbers 2, 12,  3,  33,  5,  and  55  are  rancid." 

Robins  &  Co.,  Baltimore:  "The  majority  of  the  samples  were  a  little 
light  in  color  and  salt  for  this  market." 


INVESTIGATIONS    AT   COLD   SPRING   CREAMERY 

The  investigations  were  resumed  on  April  13  at  the  Cold  Spring 
creamery,  of  New  Windsor,  Md.  The  experiments  of  the  two  previous 
creameries  were  repeated.    Among  the  forty-two  patrons  of  the  New 
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Windsor  creamery  there  were  only  eight  who  delivered  milk.  The 
remaining  thirty-four  used  hand  separators  and  delivered  cream. 

No  pasteurizer  or  starter  was  used  at  this  creamery  but  the  cream 
and  milk  was  graded  regularly  and  the  butter  made  from  each  was 
sold  for  different  prices  according  to  quality. 

The  score  of  the  dairies,  and  milk  and  cream  of  the  patrons  is  given 
in  the  following  table: 

AVBBAOB  aOOBB  OF  GROUP  1 

■  No.  Baetena 

Patron  No,                                                     Premise*              Milk  P«r  ec. 

1 34.6                  86  250,000 

4 39                      93  160,000 

22 43.6                  93.8  50,000 

19 37.5                  93  50,000 

7 36.6                  88.6  200,000 

12 38.5                  91  120,000 

14 38.6                  91  50,000 

6 38.5                  90  30,000 

10 37                      84  100,000 

12 39.5                  81  350,000 

35 37                      72.6  200,000 

33 38.6                  92  190,000 

24 33.5                  93.5  250,000 

2. 38.6                  92.9  300,000 

Average 37.9                  88.6  164,286 

Patrons  having  part  of  cream  in  Group  1  and  part  in  Group  2. 

Bctderia 

No.                                                             Premiaee               Milk  per  cc 

8 41         87  200,000 

81 35.5        78  100,000 

6 35         71  120,000 

11 36.5       80  100000 

29 41.5        85  500,000 

32 32.5        77  100,000 

20 32         81  400,000 

21 34         79  250,000 

34 34.5        83  250,000 

60 33         79  500,000 

9 35         73  450,000 

62 32         76.5  300,000 

18 , 35         79  950,000 

17 33         77.6  200,000 

23 35         80  600,000 

13 36         82.5  500,000 

Average 35         79.2  345,000 
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8C0BB  OF  OBOUP  2 

3 30  72 

36 37  76.6 

27 26.6  77 

16 30.5  67 

60 32.6  68 

34 38  78.4 

64 33  76 

Average 32.2  73.2 

SCORE   OF  GROUP  3 — QARLia  FLAVOR 

Patron  No.                                                              PromioeB  MUk 

61 27.6  70.3 

63 32.0  81.4 

26 31.0  73.8 

AVBRAGB  SCORB  OF  lOLK  AND  DAIRIBB 

CondUions:                                                         Qroup  1  Qroup  landM 

Cleanlinesa 13.6  12.6 

Bacteria  perco 164,286  346,000 

Acidity 8.1  6 

Flavor: 

Taste 22  19.6 

SmeU 23  23.2 

Curdtedt 22  18.0 

Milk,  total 88.6  79.2 

Dairy 37.9  36.0 


No.Bael0ria 
perec 

600,000 

130,000 

200,000 

950,000 

600,000 

650,000 

450,000 

497,143 


No.  Bacteria 
300,000 
150,000 
300,000 


Cfrottp  9 
11.7 
497,143 
6 


18 

19.5 

18 

73.2 
31.7 


The  cream  was  ripened  after  the  usual  methods  employed  at  this 
creamery  without  the  use  of  pasteurizer  or  starter.  A  temperature  of 
70*^  F.,  however,  was  maintained  in  ripening  each  batch.  Garlic  tainted 
cream  was  placed  in  a  separate  vat  as  third  grade.  The  butter  made 
at  this  creamery  was  all  washed  once,  according  to  the  eacisting  cus- 
tom, and  with  water  at  55°  F.  The  report  of  the  chumings  thus  made 
is  as  follows: 
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APBIL18 


APRIL  26 


l9t  Grade 

tnd  Grade 

Itt  Grade 

indGrade 

Srd  Grade 

Pounds  of  cream 

Por  cent  of  fat  in  crenm 

814 
29 
.5 
236 
97 
96.5 
55 
52 
2  oz. 

i 
20 
54 
58 

.8 
151b. 
.3 
1.6 
.07 
280.5 
19 
13 

92 

1200 
25 
.55 
300 
75 
76 
56 
48 
3.5  oz. 

! 
30 
55 
57 

.9 

181b. 

.7 

5.24 

1.74 

336.5 

12.1 

90 

1200 
26.5 
.5 
318 
98 
98 
54 
60 
3.5  oz. 

\ 

30 
60 
62 

.85 
19.5 

.2 
1.64 

.51 
380 
19.5 
14 

92 

825 

25 

.6 

206 

70 

70 

53 

65 

2oz. 

i 
20 
61 
64 

.9 

121b. 

.8 

4.84 

2.35 

220 

6.8 

14.9 

88 

560 
25 

Per  cent  acid  in  cream 

.6 

Pounds  of  butter  fat ! 

Grade  of  cream  before  ripening 

Grade  of  cream  after  ripening | 

Temperature  when  churned 

Temperature  of  creamery 1 

Amount  Vegetable  color  used 

Chum,  how  full 

140 
50 
60 
54 
60 
lioz. 

1 
19 

Time  required  to  chum | 

Temperature  of  butter 

60 

Temperature  of  buttermilk \ 

Acidity  of  buttermilk i 

62 
.83 

Amount  of  salt  used 

81b. 

Percent  of  fat  in  buttermilk | 

Lbs.  fat  lost  in  manufacture 

Per  cent  fat  lost  in  manufacture . . .  | 
Pounds  butter  made 

.6 
.66 
.47 
450 

Per  cent  over  run. 

7.14 

Per  cent  of  moisture 

20 

Score  of  butter  when  made :             | 

Scored   by  Experimental  Station 

official 

1 

The  butter  made  on  April  18  was  numbered  1,  11,  2,  12;  numbers  1 
and  11  being  churned  from  Ist  grade  cream,  and  2  and  12  from  2nd 
grade  cream.  The  butter  made  on  April  25  was  numbered  as  fol- 
lows: From  1st  grade  cream  3  and  13,  from  2nd  grade  cream  4  and 
14,  and  from  Srd  grade  cream,  33  and  35.  Samples  of  each  were  sent 
to  various  commission  merchants  in  Washington  and  Baltimore  and 
the  Dairy  Division  of  the  United  States  Department  of  Agriculture, 
and  the  following  reports  thus  secured.  Samples  were  sent  to  two 
firms  in  Baltimore  but  in  one  instance  the  samples  were  mislaid  and 
the  report  from  that  firm  could  not  be  included. 
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1 

11 

2 

12 

3 

13 

4 

14 

33 

35 

Qovemment  Expert,  B.  B.  White, 

1 
1 

Washington,  D.  C. :  "With  the  ex- 

ception of  Nob.  33  and  35  it  is  all 

1        • 

very  good  for  this  time  of  the  year. 

,      '      1 

Those  samples  I  reject  on  account 

1      1 

of  garlic  flavors'' 

90 

■  91 

90 

90 

91 

91  1  88  1  87  1     0 

0 

H.  C.  Cobum,  Central  Market,  Wash- 

I  "' 

1 

ing^n,  D.  C 

92 

93  1  RQ 

91 

94  {  92 

89 

87 

0       0 

M.  M.  Rouzer,  Central  Market,  Wash- 

1 

i 

ington,  D.C.:"Nos  l,ll,3andl3 

,         1         1 

are  firsts.    2, 12, 4  and  14  are  sec- 

1 

:       1 

onds  and  33  and  35  area  low  grade. 

1     !     1     1 

I  could notuse  them  in  thismarket' ' 

89 

90 

85 

86 

90 

91  ,  87 

85  1     0       0 

Robins  &  Co.,  Baltimore,  Md.:  ''Nos. 

1 

1         1 

33  and  35  are  so  badly  tainted 

'         '         1 

with  garlic  that  it  has  no  grading^ 

1 

on  this  market.    Buyers  are  scarce 

and  hard  to  find  for  such  goods" . . 

92 

93 

92 

93 

96 

96 

90 

91 

0 

0 

Average 

90.7 

91.7 

91 

90 

92.792.6188.587.5 

As  will  be  seen  from  this  table  there  was  only  a  slight  difference  in 
the  butter  made  from  first  and  second  grade  cream.  This  was  due  to 
the  fact  that  the  cows  of  these  patrons  were  milked  for  the  most  part 
in  open  yards  and  there  was  an  absence  of  stable  flavors  in  their  milk. 
The  defects  of  the  second  grade  cream  consisted  of  unclean  and  grass 
flavors.  These  were  not  as  detrimental  as  the  stable  manure  flavor 
found  in  the  previous  investigations  during  the  months  when  cows 
were  kept  in  the  stables  the  greater  part  of  the  time. 

According  to  Mr.  Robins  of  Baltimore  the  butter  made  from  first  and 
second  grade  cream  would  all  be  classed  as  extras.  According  to  Wash- 
ington judges  the  butter  from  2nd  grade  cream  made  on  April  25  would 
be  classed  as  firsts,  worth  from  one  to  two  cents  less  per  pound  than  that 
of  1st  grade  of  the  same  date  and  1st  and  2nd  grade  of  April  18. 

The  price  of  butter  on  the  two  markets  in  question  on  April  30  when 
the  scoring  was  done  was  as  follows: 

Bxtra§  FirtU  Seeondt  Thbrdt 

Baltimore 30     to  31  29    to  30  27i  to  28  19  to  20 

Washington 30^  to  3U  29)  to  30)  28    to  29  21  to  22 

Nos.  33  and  35,  the  butter  from  garlic  tainted  cream,  was  rejected 
in  every  instance,  the  garlic  taint  appearing  even  stronger  in  the  butter 
than  it  was  in  the  cream. 
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In  this  as  in  previous  investigations  the  per  cent  of  overrun  was 
much  larger  in  the  chumings  made  from  first  than  from  second  grade 
cream  regardless  of  the  fact  that  small  chumings  generally Jjrield  a 
higher  per  cent  of  overrun  than  large  churnings. 

The  difference  in  value  of  the  overrun  is  discussed  later  in  this  bul- 
letin, pages  249  and  266. 

INVESTIGATIONS   AT  THE  SPARROWS  POINT  STORE  COMPANY'S  CREAMERY 

The  work  was  discontinued  April  30  for  the  remainder  of  the  season 
when  the  cows  were  kept  on  pasture  and  in  open  fields.  Under  such 
circumstances  a  more  uniform  condition  naturally  exists. 

Investigations  were  resumed  January  6,  1909,  at  the  Sparrows  Point 
Store  Company's  creamery  at  Mt.  Pleasant,  Frederick  County,  Md. 
A  pasteurizer  but  no  starter  was  used  in  this  creamery.  The  butter 
was  all  being  sold  at  the  Company's  store  at  Sparrows  Point,  Md.  The 
patrons'  bams  all  lacked  light  and  ventilation,  and  were  very  similar 
to  those  of  Carroll,  Baltimore  and  Harford  Counties,  where  the  work 
was  previously  carried  on.  The  bams  usually  served  as  combined 
horse  and  cow  barns,  and  frequently  possessed  a  loose  ceiling  or  hay- 
mow floor  where  chaff  sifted  through.  The  manure  piles  were  invariably 
too  near  the  barn  door,  and  some  of  the  patrons  milked  with  wet  hands. 

Very  little  first  grade  milk  being  produced  at  this  creamery,  only 
second  and  third  grade  churnings  were  made,  and  the  patrons  were 
accordingly  divided  into  groups  2  and  3. 

The  score  of  the  patrons'  dairies  and  their  milk  was  as  follows: 

GROUP  NO.  2 

BCOBJB 

/ ^  No.  Bacteria 

Patron'BNo.  Prwii^eM  Milk  per  cc. 

2 37  70  200,000 

3 37  85  100,000 

4 46.5  72.4  250,000 

11 37.5  71.4  250,000 

13 37  74.8  290,000 

14 45,5  74.4  300,000 

15 37.5  71.4  310,000 

17 46.5  70.8  180,000 

18 39.0  80  300,000 

19 42  77  500,000 

20 37  71  225,000 

25 37  70.2  400,000 

30 44  75.2  400,000 

31 43  73  300,000 

Average 40.46  74.04  283,214 
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GROUP  NO.  3 


Baeteria 
perce. 


Patron'B  No.  Pnrnima  MQk 

6 33  65  400,000 

6 41  66.4  400,000 

7 37  63.8  410,000 

8 37  67.6  300,000 

9 37.5  62  600,000 

10 35  69.2  1,200,000 

12 41  65.2  1,250,000 

16 41  69.4  380,000 

22 35  50.6  1,150,000 

23 38  68.4  600,000 

24 35.5  58  800.000 

26 41.5  43.6  460,000 

27 37  60  1,000,000 

29 37.5  54.8  520,000 


Average 37.64  61  676,427 

The  factory  churn  being  too  large  to  chum  less  than  the  entire  amount 
of  cream  from  the  milk  received  at  this  season  of  the  year,  a  hand  churn 
was  used  in  these  investigations.  The  results  compared  favorably  with 
those  obtained  by  use  of  the  factory  churn  when  the  entire  amount 
of  mixed  cream  was  churned,  and  the  latter  are  therefore  used  in  the 
following  table. 

The  cream  was  all  ripened  at  66°  F.  at  this  creamery,  churned  at  .6  % 
acidity,  the  churn  was  about  one-third  full  each  time,  the  butter  was 
washed  twice  with  water  at  65°  F.,  and  one  ounce  of  salt  was  added 
per  pound  of  butter. 

The  following  churning  reports  illustrate  the  differences  in  the  butter 
made  from  the  different  grades  of  cream. 
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JA.NUABT  14,  1909 


BiOrade 
Cream 


SdOrade 
Cream 


ikXUSAxr  15 


MioDediUand 
5d  Grade 


Pounds  cream 

Per  cent  fat  in  cream 

Pounds  butter  fat 

Grade  of  cream,  score 

Temperature  when  churned 

Temperature  of  creamery 

Amount  of  coloring  used 

Time  required  to  chum 

Temperature  of  butter 

Temperature  of  buttermilk 

Acidity  of  buttermilk 

Amount  of  salt  used 

Per  cent  fat  in  buttermilk 

Pounds  fat  lost  in  manufacture 

Per  cent  fat  lost  in  manufacture 

Pounds  butter  made 

Per  cent  overrun 

Per  cent  moisture  in  butter 

Score  of  butter  when  made 

Score  of  butter  by  U.  S.  Dairy  Division. . . 
Score  of  butter  by  Washington  Dairy  Co. 

Score  of  butter  by  H.  W.  Shammell 

Score  of  butter  by  Edel  Sons 

Average  score  after  reaching  the  market. 


24 
24 
6.76 
89 

60**F. 
46«F. 
i  OS. 
35min. 
60*»F. 
60**F. 

.84 
8.75 

.22 

.03 

.5 
7 

22.8 
11.85 
93 
93 
90 
90 
90 
90.7 


60^F. 

.84 

8.75  OS. 

.22 

.03 

.5 

7 

24 
23 
5.52 
75 
60*»F. 
46*»F. 
ioz. 
35min. 
60*>F. 
60^F. 
.86 
7.75 
.27 
.04 
.72 
6.2 
12.3 
10.8 
90 
90 
80 
82 
88 
85 


256 

26.5 

67.84 

80 

56 

50 
3  OS. 

35^F. 

60«F. 

61*»F. 

.88 

4.4 

.1 

17 
.25 

81 

19.5 

16 

91.5 

92 

88 

87 

89 

89 


REMARKS 

Dairy  Division,  Prof.  Thompson:  "This  is  fair  butter  for  this  time 
of  the  year,  especially  the  samples  scoring  93.  The  others  have  more 
of  an  unclean  flavor." 

Washington  Dairy  Company:  "Part  of  that  would  go  as  firsts  and 
part  as  seconds  on  this  market.  None  of  it  would  go  in  the  extra  or 
Elgin  class." 

Mr.  H.  W.  Shammel:  "I  would  call  that  firsts  and  seconds,  but 
would  not  care  to  handle  any  of  it." 

Edel  Sons:   "As  a  whole  a  very  poor  lot  of  butter." 

The  price  of  butter  on  the  markets  at  this  time  was  as  follows: 

Baltimore  Waehinat<m 

Extra  Creamery 33  to  34  34  to  35 

Firsts 31  to  32  32  to  33 

Seconds 25  to  26  26  to  27 
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INVESTIGATIONS    AT   BASTON   CREAMERY 

On  January  25  the  work  was  taken  up  at  the  Easton  creamery  of 
Easton,  Maryland. 

There  was  no  pasteurizer,  starter,  or  even  a  Babcock  tester  used  in 
this  creamery.  The  amount  of  color  and  salt  used  in  the  butter  was 
added  according  to  guess.    Milk  was  paid  for  by  the  hundred  pounds. 

One  patron  had  only  pure  bred  Jerseys,  two  patrons  had  only  pure 
bred  Holsteins  and  the  others  had  grade  cattle.  Several  of  them  watered 
their  milk.    All  received  the  same  price  per  hundred  for  their  product. 

Many  of  the  patrons  had  open  dairy  barns  and  consequently  received 
a  higher  score  on  the  points  of  light  and  ventilation.  The  roofs  were 
generally  of  loose  straw,  however,  and  this  practically  overcame  the 
good  effects  of  such  a  system.  The  following  represents  the  score  of 
their  dairies  and  milk.  Very  little  first  grade  milk  being  produced  it 
was  graded  into  seconds  and  thirds,  the  patrons  being  grouped  accord- 
ingly. 

GROUP  2 


Patron* %  No. 

1 

3 

4 •.. 

5 

8 

9 

11 

13 

14 

15 

16 

18 

Average 

Patron'9  No. 

2 

6 

7 

10 : 

12 

17 

19 

20 

Average 45.5 


Fnm%$€9 

Milk 

BtuUna 
ptrce. 

46.5 

74.6 

290,000 

41.5 

79.4 

375,000 

54.5 

64.0 

380,000 

50.5 

78.2 

300,000 

36 

67 

350,000 

57 

55 

1,290,000 

59.5 

78 

400,000 

47.0 

79 

890,000 

44.5 

69 

400,000 

53.0 

88.6 

260,000 

58.0 

81.8 

310,000 

56.5 

50.0 
72.05 

1,200,000 

50.37 

528,750 

GROUP  3 

SCOBS 

Bacteria 
ptrcc. 

Premi9€9 

MiUc 

37 

32.8 

900,000 

42.5 

29.8 

1,430,000 

45 

66.0 

970,000 

52.5 

63.6 

720,000 

41.5 

35 

700,000 

30 

9 

1,520,000 

36 

47.4 

960,000 

39.5 

42.0 

1,200,000 

40.7 


1,050,000 
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At  this  creamery  also  the  factory  churn  was  too  large  to  chum  less 
than  the  entire  amount  of  cream  from  the  milk  received  at  this  time 
of  the  year.  A  hand  churn  was  therefore  employed  in  these  investi- 
gations and  the  results  compared  with  those  of  the  average  factory 
churnings. 

The  cream  was  all  ripened  at  60°  F.  at  this  creamery,  churned  at 
60°  F.,  one-fourth  ounce  of  coloring  was  used  in  each  churning,  twenty 
minutes  were  required  to  chum  each,  the  temperature  of  the  butter 
and  that  of  the  buttermilk  was  60°  F.,  and  two  washings  were  given 
with  water  at  54°  F. 


CHURNINQS  MADS  FROM  THB  DIFFEKSNT  GBADBS  OF  CREAM 


JA.NT7ART  27,  1900 


ind  Grade 
Cream 


9rd  Grade 
Cream 


Mixed 

Cream 


Pounds  cream 

Per  cent  fat  in  cream . . 

Pounds  butter  fat 

Per' cent  acid  in  cream. 


15 

41 

6.15 

4 

Grade  of  cream,  score 88 

Acidity  of  buttermilk .7 

Amount  of  salt  used 8 .4  oz. 

Per  cent  fat  in  buttermilk '1 

Pounds  fat  lost  in  manufacture. .  i .08 

Per  cent  fat  lost  in  manufacture 1.3 

Pounds  butter  made 6 .  75 

Per  cent  overrun ,        9.75 

Per  cent  moisture  in  butter 10 

Score  of  butter  when  made 86 

Score  of  butter  by  U.  S.  Dairy  Division 86 

Score  of  butter  by  Washington  Dairy  Co 83 

Score  of  butter  by  H.  H.Butler 84 

Score  of  butter  by  Edel  Sons 85 

Average  score  after  reaching  the  market, 84 . 5 


15 
36 
5.4 
.45 
.70 
.58 
6oz. 
1.5 

.15 
2.77 
4.75 
0 
12 
87 
88 
85 
86 
87 
86.5 


15 
38 

5.7 
.49 
75 

.65 
e^oz. 

1 
.1 

1.75 

5       * 

0 
11 
84 
84 
75 
74 
78 
77.7 


REMARKS 

Dairy  Division,  B.  D.  White:    "This  is  a  very  poor  lot  of  butter. 
Nos.  2  and  12  are  somewhat  better  in  flavor,  but  it  is  all  wintry  and 
unclean. 

Washington  Dairy  Company:  "  A  low  grade  of  butter  although  there 
is  some  difference  in  it." 
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H.  H.  Butler:  "It  is  all  poor,  but  there  is  a  big  difference  between 
the  samples  I  called  firsts  and  seconds.'' 

Edel  Sons:  "  Very  poor  butter,  but  a  difference  of  about  nine  points 
between  the  poorest  and  the  other." 

Price  of  butter  at  this  time : 

BaUifnan  Warrington 

Extra  Creamery 30  to  30^  30i  to  31 

Firsts 25  to  29  28    to  30 

Seconds 23  to  24  24    to  25 

A  COMPARISON  OP  SOME  OF  THE  FACTORS  WHICH  INFLUENCED  THE  QUAL- 
ITY OF  THE    BUTTER   IN  THESE  INVESTIGATIONS 

The  White  House  creamery  produces  in  the  winter  an  average  of 
600  pounds  of  butter  per  week.  Fourteen  of  the  patrons  of  this  cream- 
ery were  supplying  milk  of  such  poor  quality  that  it  reduced  the  price 
which  the  butter  should  bring  from  one  to  seven  cents  a  pound.  This 
was  a  loss  to  that  creamery  and  to  the  patrons  of  from  $6  to  $42  per 
week,  all  because  fourteen  of  its  patrons  delivered  milk  which  could 
not  be  graded  as  No.  1.  That  is,  when  the  cream  from  all  the  patrons 
was  mixed,  the  butter  produced  therefrom  generally  scored  as  low  as 
that  of  Group  No.  2  churned  separately.  For  instead  of  the  cream 
from  No.  1  overcoming  the  defects  of  No.  2,  the  cream  from  the  latter 
being  allowed  to  ripen  as  it  is  without  pasteurization  or  the  addition 
of  starter,  contaminates  the  cream  of  Group  1.  This  was  also  proved 
by  repeated  scoring  of  the  butter  from  the  entii'e  batch  of  cream  during 
the  preliminary  part  of  the  experiment.  The  butter  thus  made  gave 
an  average  score  of  88. 

This  low  average  is  probably  partially  due  to  methods  employed  by 
the  buttermaker  who  was  a  comparatively  new  man  at  the  work.  The 
butter  made  during  the  experiment  was  under  the  supervision  of  the 
Experiment  Station  representative  from  the  time  the  milk  was  received 
at  the  creamery  until  the  butter  was  printed. 

Pasteurization  and  the  use  of  starter  evidently  corrected  to  a  great 
extent  the  poor  quality  of  the  number  two  cream  at  the  Harford 
creamery,  for  the  butter  made  therefrom  in  the  case  of  Nos.  22  and 
24  2nd  grade  cream,  to  which  20  per  cent  of  starter  had  been  added 
received  a '.[higher  average  score  than  that  from  any  of  the  number 
one  cream-  to  which  less  starter  was  added.  The  butter  from  the 
1st  grade  cream  scored  higher,  however,  when  the  same  per  cent  of 
starter  was  added  to  each  grade  of  cream.     A  glance  at  the  table 
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showing  the  per  cent  of  starter  used  will  show  the  diflference.  Only 
5  per  cent  of  starter  was  used  on  the  24th,  having  been  introduced  a 
few  days  previous  by  the  Experiment  Station  official  in  charge,  and 
on  the  25th  when  a  sufficient  supply  was  propagated  20  per  cent  was 
used  in  the  2nd  grade  cream.  The  Baltimore  market  scored  the 
butter  as  a  whole  lower  than  the  Waahington  market.  The  latter 
judges  placed  all  of  the  samples  except  Nos.  3  and  33  in  the 
"Extra"  class,  with  3  and  33  as  seconds  and  in  one  instance  thirds, 
making  a  difference  of  three  to  eight  cents  a  pound.  On  March  27 
when  the  scoring  wasMone  in  Washington,  the  market  quotations  were 
as  follows:  Creamery  extras  32  and  33,  firsts  30  to  31,  and  seconds  22 
to  24.  The  Baltimore  market  at  this  time  quoted  extras  at  32,  firsts, 
30  and  seconds  20  cents.  Although  the  scoring  done  in  this  market 
at  this  time  seems  rather  inconsistent  it  is  evident  that  the  butter  made 
from  second  grade  cream  without  the  use  of  starter  was  far  below  that 
from  the  same  cream  to  which  starter  had  been  added.  The  difference 
in  price  on  the  Baltimore  market  at  that  time  was  ten  cents  a  pound. 
While  as  a  whole  the  grading  was  beneficial  the  pasteurization  and 
use  of  starter  was  still  more  beneficial,. 

One  of  the  most  important  observations  made  in  this  experiment  is 
that  of  the  difference  in  overrim  between  first  and  second  cream.  The 
temperature  of  the  wash  water  and  other  conditions  remained  constant, 
and  were  not  allowed  to  vary  with  daily  conditions  existing  at  the 
creamery. 

The  mixed  cream  gave  an  overrun  of  10.19  per  cent,  that  of  number 
one  gave  12.28  and  18.01  per  cent.  Number  two  cream  produced  an 
overrun  of  only  4.86  and  7.54  per  cent  where  starter  was  used,  and 
no  overrun  without  the  use  of  starter. 

This  difference  in  overrun  on  900  pounds  of  cream,  the  average 
amount  churned  at  that  time,  is  demonstrated  in  the  following  table: 

900  lb6.  cream  30%  fat  equals  270  lbs.  butter  fat. 
Overrun  10.19%,  297.51  lbs.  butter  at  30c.  $89.25  Mixed  Cream 
Overrun  12.28%,  303.16  lbs.  butter  at  30c.  90.94  No.  1  Cream 
Overrun  4.86%,  283.12  lbs.  butter  at  30c.  84.93  No.  2  Cream 
Overrun  18.01%,  318.63  lbs.  butter  at  30c.  95.58  No.  1  Cream 
Overrun  7.54%,  290.36  lbs.  butter  at  30c.  87.11  No.  2  Cream 
Overrun   0.00,       270.00  lbs.  butter  at  30c.    81.00  No.  2  Cream — 

(without  starter.) 

The  per  cent  of  moisture  retained  in  the  butter  does  not  bear  a  con- 
stant relation  to  the  per  cent  of  overrun  obtained.    This  is  probably 
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due  to  the  fact  that  milk  fats  vary  in  their  power  to  absorb  moisture 
in  a  liquid  state.  The  better  grades  of  cream,  however,  appear  to  be 
in  a  condition  to  retain  more  fat  in  the  butter  produced  therefrom  and 
consequently  more  water,  although  the  per  cent  of  water  may  not  be 
increased.  In  the  chxirning  of  the  second  grades  of  cream  it  will  be 
noticed  that  the  per  cent  of  loss  in  manufacture  was  much  greater  than 
that  of  the  first  grade  of  cream. 

This  is  a  very  significant  point  in  the  manufacture  of  a  uniform 
product.  Figuring  on  a  uniform  overrun  15,  18,  19,  5,  12,  and  8  pounds 
of  salt  were  used  in  the  butter  of  the  churnings  at  the  Cold  Spring 
creamery.  The  variation  of  overrun  caused  the  amount  of  salt  per 
pound  of  butter  to  be  as  follows: 

April  18 No.  1,  .85  oz.  per  lb.    No.  2  .85  oz.  per  lb.     No.  3,  .9  oz. 

April  25 No.  1,  .82  oz.  per  lb.    No.  2  .87  oz.  per  lb.    No.  3,  .84  oi. 

As  in  the  previous  experiments  we  have  a  variation  in  the  amount 
of  salt  used  per  pound  of  butter,  and  for  the  same  reason.  The  butter- 
maker  did  not  test  his  cream  each  time  before  churning  and  was  per- 
mitted to  salt  the  butter  after  his  usual  methods,  according  to  weight 
of  cream,  and  the  variation  in  the  amount  of  salt  per  pound  of  butter 
is  accordingly  noted  in  the  table.  Uniform  butter  cannot  be  made  by 
such  a  procedure. 

The  Sparrows  Point  Store  creamery  received  a  poor  quality  of  milk 
as  a  whole,  but  with  careful  and  sanitary  methods  pnoduced  a  fair 
quality  of  butter.  Had  the  use  of  starter  been  employed  with  their 
pasteurization  a  far  better  and  more  uniform  grade  of  butter  could 
have  been  produced.  Pasteurization  merely  destroys  the  most  of  the 
bacteria  present  in  the  milk,  including  all  of  the  lactic  acid  producing 
oragnisms.  When  thus  allowed  to  ripen  without  the  addition  of  starter 
from  lactic  acid  culture,  a  flat  flavor  is  produced  and  the  organisms 
that  have  withstood  the  pasteurizing  temperature  frequently  develop 
undesirable  flavors  in  the  butter. 

All  of  the  butter  from  the  Easton  creamery  scored  low.  Although 
some  of  the  milk  received  was  of  a  very  poor  quality  the  conditions 
there  were  the  least  conducive  to  the  correction  of  any  such  fault. 
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A  COMPARISON  OF  DAIRY  CONDITIONS  ON  THE  FARMS  OF  MARYLAND 
CREAMERY   PATRONS 

It  was  interesting  to  note  the  remarkable  manner  in  which  the  farm 
conditions  compared  with  the  score  of  the  milk  at  the  creameries.  The 
milk  from  farms  where  the  more  sanitary  conditions  prevailed  generally 
scored  higher  than  that  from  the  farms  where  conditions  were  less 
sanitary. 

Most  of  the  barns  were  deficient  in  light  and  ventilation,  and  the 
manure  piles  were  frequently  too  near  the  barn  doors.^  Many  of  the 
ceilings  were  not  tight  and  chaff  and  dust  sifted  through.  These  were 
the  prevailing  faults  on  the  farms  of  the  patrons  of  the  creameries  in 
Frederick,  Carroll,  Baltimore  and  Harford  counties:  Among  the  most 
desirable  conditions  was  the  prevalence  of  an  inexhaustible  supply  of 
clear,  cold  spring  water,  which  upon  examination  contained  an  average 
of  only  100  bacteria  per  cc.  With  but  few  exceptions  the  patrons  had 
^^pring  houses  with  such  water  running  through  them.  In  some  cases, 
however,  vegetables  and  other  objectionable  material  was  kept  in  the 
same  room  with  the  milk. 

Some  of  the  patrons  and  their  help  milked  with  wet  hands,  some 
used  hot  water  for  rinsing  their  dairy  utensils,  but  in  almost  every 
instance  rinsed  them  again  with  cold  water.  This  naturally  counter- 
acted the  sterilizing  effect  of  the  hot-water  rinsing. 

Some  of  the  milk  was  cooled  rapidly  by  setting  the  cans  in  cold 
water  and  stirring  the  milk  with  a  long-handled  dipper.  Such  milk 
generally  scored  high  at  the  creamery.  Some  of  the  patrons  allowed 
their  milk  to  set  in  the  water  without  stirring  and  with  the  can  covers 
tightly  closed.  This  milk  cooled  very  slowly  and  invariably  had  a 
musty  flavor. 

In  Talbot  County  the  creamery  patrons'  bams  were  on  the  whole 
more  sanitary  than  those  of  the  other  counties  previously  mentioned. 
Although  some  of  the  barns  lacked  light  and  ventilation  many  of  them 
were  open  on  the  south  side.  Of  these,  some  were  almost  ideal,  for 
this  section,  being  whitewashed  and  having  tight  board  roofs.  Most 
of  them,  however,  had  only  straw  roofs  which  allowed  chaff  to  sift 
through.  AU  of  the  dairy  farms  visited  in  Talbot  County  possessed 
good  well  water,  but  few  of  them  had  running  spring  water  or  spring 
houses,  as  did  those  of  the  northern  counties  of  Maryland.  The 
patrons  were  mostly  interested  in  diversified  truck  farming,  with  a 
few  cows  and  a  dairy  as  a  side  issue. 
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CREAMERY  CONDITIONS,  THE  CAUSE  OF  LACK  OF  UNIFORMITY  IN 
MARYLAND   BUITER 

From  these  results  and  from  pei-sonal  observation  of  existing  condi- 
tions in  the  dairies  and  creameries  included  in  these  investigations  it 
is  obvious  that  the  cause  of  lack  of  uniformity  in  the  butter  produced 
in  Maryland  is  due  to  the  lack  of  proper  methods  and  equipment  in  the 
creameries  to  control  seasonal  fluctuations  in  the  quality  of  the  milk 
and  cream,  or  even  the  variations  arising  from  daily  bacterial  contami- 
nation of  a  promiscuous  milk  supply. 

Of  the  five  creameries  in  question  only  two  had  pasteurizers.  Starter 
was  used  in  only  one  of  these,  after  having  been  introduced  by  the 
Experiment  Station  representative. 

Not  one  of  the  live  buttermaKers  or  managers  in  charge  had  any 
technical  training  in  their  line  of  work.  One  buttermaker  had  previ- 
ously been  employed  as  a  motorman  on  a  Baltimore  street  car;  one 
had  been  a  blacksmith,  and  the  other  three  had  come  directly  from 
farms.  None  of  them  knew  how  to  control  the  per  cent  of  overrun,  and 
only  one  graded  the  milK  and  cream  and  churned  each  grade  separately. 

Three  of  the  proprietors  kept  stores,  two  of  which  were  so  situated 
as  to  permit  the  patrons  to  do  their  trading  while  waiting  for  their 
skim  milk. 

Four  of  the  managers  ran  huckster  wagons  and  brought  country 
produce  such  as  poultry,  eggs,  veal  calves,  etc.  The  proprietor  of 
the  fifth  creamery  held  a  county  office  from  which  he  received  his 
chief  income.  Their  creamery  business  therefore,  consisted  of  merely 
a  part  of  their  occupation. 

Only  one  of  the  creameries  refused  to  accept  garlic  tainted  milk 
while  the  others  made  a  semblance  of  butter  from  any  and  all  grades 
of  milk  or  cream  that  was  delivered. 

At  none  of  the  creameries  was  the  milk  delivered  daily  during  this 
season  of  the  year  and  at  three  of  them  it  was  delivered  only  twice  or 
three  times  a  week.  That  is,  some  of  the  patrons  delivered  milk  three 
times  a  week  and  the  others  delivered  theirs  only  twice. 

Different  degrees  of  sanitation  prevailed  at  each  creamery. 

Cream  was  ripened  at  temperatures  varying  from  45°  to  80°  F.  in 
two  of  the  creameries,  from  50°  to  70°  in  two  others  and  from  50°  to 
60°  F.  in  the  other.  The  practice  of  pastuerizing  the  water  used  for 
washing  butter  wais  in  vogue  in  none  of  these  creameries. 

These  observations  together  with  the  fact  that  most  of  the  creameries 
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of  the  State  make  butter  only  a  part  of  each  year  and  ship  cream  the 
remainder  of  the  year,  making  no  specialty  of  either,  explains  the  cause 
of  variation  in  the  creamery  butter  of  Maryland. 

CAUSES  OP  POOR  QUALITY  OF  MARYLAND  BUTTER 

1.  As  may  be  seen  from  the  foregoing  tables  the  average  score  of 
all  grades  of  milk  as  it  arrived  at  the  creameries  was  75.8,  the  average 
according  to  grade  was  as  follows:  first  grade  86.9,  second  grade  71.7, 
and  third  grade  67.4.  These  grades  of  milk  were  all  churned  together 
at  four  of  the  creameries,  while  at  only  one  was  it  graded  and  the  cream 
churned  separately,  making  two  grades  of  butter. 

2.  Three  of  the  creamery  managers  endeavored  to  instruct  their 
patrons  as  to  the  proper  methods  of  caring  for  their  milk,  methods  of 
sanitation,  etc.  The  other  two  gave  no  siich  instructions  and  from  the 
conditions  of  their  creameries  there  was  no  such  precedent  established 
there. 

3.  Garlic  was  reported  in  the  spring  and  fall  of  the  year  on  every 
farm  visited,  but  was  only  noticeable  at  one  creamery  during  the  time 
of  these  investigations. 

The  prevalence  of  garlic  in  Maryland  during  the  spring  and  fall  of 
the  year  is  detrimental  to  the  butter  produced  at  these  seasons  where 
cows  are  allowed  to  run  on  pasture. 

4.  There  is  a  lack  of  proper  sanitation  on  the  average  Maryland  dairy 
farm,  the  most  deficient  points  of  which  were:  lack  of  proper  light, 
ventilation,  and  cleanliness  of  dairy  barns,  milking  unclean  udders  with 
wet  hands,  use  of  unsterile  dairy  utensils,  and  improper  cooling  of  milk. 

5.  There  is  a  lack  of  technical  training  in  dairy  lines  among  the  but- 
termakers  of  the  State  which  would  enable  them  to  properly  grade 
the  milk  as  it  is  received  at  the  creamery,  pasteurize  it,  make  good 
starter,  properly  ripen  cream,  control  their  overrun,  and  instruct  their 
patrons  in  methods  of  producing  sanitary  milk  and  cream. 

6.  The  majority  of  the  creamerymen  of  the  State  are  engaged  in 
other  occupations  and  devote  only  a  part  of  their  time  to  the  creamery 
business. 

7.  The  majority  of  the  creamery  patrons  are  engaged  in  diversified 
farming  and  dairying  is  only  a  side  issue  with  them. 
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SUMMARY   OF  DATA  OBTAINED   FROM  CREAMERIES 

On  February  15  inquiries  were  sent  to  all  of  the  principal  creameries 
of  Maryland  and  to  the  commission  houses  of  Baltimore  to  ascertain 
their  opinion  of  the  butter  situation  of  the  State. 

Twenty-six  replies  were  received  from  creamery  operators,  nine  of 
whom  had  gone  out  of  business.  Three  replies  were  received  from 
commission  men. 

The  answers  according  to  the  order  in  which  the  questions  were  sent 
are  as  follows: 

Question  1.  How  long  has  your  creamery  been  in  operation? 
Answers: 

30  years  18  years 

22  years  15  years 

21  years    '  Three  10  years 

21  years  6  years 

Six  20  years  2  years 

Question  2.  How  many  patrons  or  farms  do  you  receive  milk  from? 

The  number  varied  from  3  to  167,  the  average  being  60. 

Question  3.  Do  they  deliver  milk  or  cream? 

Six  answered  milk,  one  cream,  and  six  said  both. 

Question  4.  Do  they  deliver  every  day? 

Three  answered  yes,  and  nine  said  that  their  patrons  delivered  six 
times  a  week  during  the  summer  and  three  times  a  week  during  the 
winter.  One  stated  that  90  per  cent  of  his  patrons  delivered  every  day 
and  the  others  three  times  a  week.  The  last  one  said  that  his  milk 
patrons  delivered  three  times  a  week  and  his  cream  patrons  only 
twice  a  week. 

Question  5.  Do  you  make  the  product  into  butter,  ice  cream,  or 
sell  cream? 

Two  answered,  "butter;"  two,  "ship  cream;"  one,  "sell  condensed 
milk;"  one,  "ice  cream;"  one,  "cream  and  ice  cream;"  one,  "butter 
and  cream;"  one,  "milk  and  cream,"  and  four  answered,  "butter, 
cream,  and  ice  cream." 

Question  6.  Where  do  you  market  your  products? 

Two  answered,  "  Baltimore;"  two,  "  Philadelphia;"  one,  " Philadelphia 
and  Wilmington;"  one,  "Baltimore,  Washington  and  Pittsburg;"  one, 
"  Chambersburg,  Pennsylvania;"  one,  "  Baltimore,  Wilmington  and  Phil- 
adelphia;" one,  "Middletown,  Delaware;"  one,  "Baltimore,  Frederick, 
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Westminster  and  Walkersville;"  one,  "home  trade;"  one,  "Baltimore 
and  Philadelphia;"  one,  "different  cities;"  and  one,  "local  towns." 

Question  7.  How  much  milk  or  cream  do  you  handle  per  day? 

The  answers  were  as  follows: 

6000  to  12,000  lbs.  milk  per  day 

6000  lbs.  milk  and  cream  per  day 

1000  lbs.  milk  per  day 

46,000  lbs.  milk  per  day 

1200  to  5000  lbs.  milk  per  day 

6000  to  12,000  lbs.  milk  per  day 

8000  lbs.  milk  per  day 

80  to  240  lbs.  cream  per  day 

1000  to  2000  lbs.  cream  per  week,  300  to  600  lbs.  milk  per  day 

3000  lbs.  milk  per  day 

4000  to  8000  lbs.  milk  per  day 

44  lbs.  cream  per  day 

1000  lbs.  milk,  326  lbs.  cream  per  day 

1600  lbs.  butter  per  wk.;  260  per  day 

2860  lbs.  milk  and  80  lbs.  cream  per  day. 

Question  8.  On  what  basis  do  you  purchase  milk  and  cream;  by  the 
hundred  or  by  the  fat  test? 

Nine  answered,  "By  fat  test;"  two,  "by  the  hundred  pounds;"  one, 
"on  4  per  cent  basis;"  and  three,  "by  fat  test  and  per  gallon."  We 
suppose  that  "on  the  4  per  cent  basis"  indicates  that  he  pays  by  the 
hundred  pounds  and  requires  that  the  milk  test  4  per  cent  butter  fat. 

Question  9.  Does  your  butter  sell  for  more  or  less  than  the  standard 
Elgin  butter? 

Six  answered,  "about  the  same;"  three  answered,  "more;"  one, 
"above  standard  except  in  garlic  season;"  three  answered  "less;"  and 
'  one  wrote  "  cannot  answer." 

Question  10.  Do  your  patrons  furnish  you  with  clean,  sweet  milk 
and  cream  of  good  quality  and  good,  flavor? 

Five  answered,  "  Yes;"  one,  "fairly;"  one,  "yes,  as  a  rule;"  three 
answered,  "yes,  except  in  garlic  season;"  one,  "except  in  hot  weather;" 
one,  "some  do,  others  do  not;"  one,  "not  many,  mostly  poor;"  one, 
"need  improvement  along  that  line;"  two,  "We  only  accept  sweet 
milk." 

Question  11.  Do  you  grade  your  cream  and  make  more  than  one 
grade  of  butter.  If  so  what  is  the  difference  in  the  selling  price  of 
the  different  grades  of  butter? 
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Eight  answered,  "no;"  one,  "some;"  one,  "in  a  way;"  one,  "in 
garlic  season;"  and  five  did  not  answer  the  question.  They  evidently 
did  not  grade  milk. 

Question  12.  What  suggestions  can  you  make  for  improving  quality 
of  milk  and  cream  delivered  at  your  creamery? 

Many  of  these  answers  were  in  part  the  same,  differing  in  some  par- 
ticulars. To  avoid  repetition  by  quoting  each,  the  answers  are  all 
included  in  the  following  summary: 

Better  dairy  laws,  better  cows,  better  care  of  cows,  milk  and  dairy 
utensils,  including  prompt  cooling  of  milk  and  scalding  of  cans  and 
pails.  More  frequent  delivery,  skimming  thicker  cream,  enforcement 
of  sanitation,  prohibiting  manufacture  of  butter  on  the  farms,  refusing 
to  accept  unclean  milk  at  creamery,  and  recommending  of  silage  for 
dairy  cows. 

Question  13.  What  means  do  you  adopt  for  encouraging  your  patrons 
to  supply  more  and  better  milk  and  cream? 

One  answered,  "none;"  one,  "the  elimination  of  colored  help;" one 
recommended  the  reading  of  dairy  papers;  one  held  an  annual  farmers' 
meeting;  three  paid  higher  prices  for  best  grade  of  milk;  two  encouraged 
their  patrons  by  argument;  one  tested  individual  cows  separately  for 
his  patrons,  thus  aiding  them  in  eliminating  their  poorest  ones,  and  two 
were  giving  prompt  service  and  a  square  deal. 

Question  14.  Do  you  pasteurize  your  milk  or  cream? 

Six  answered,  "No;"  four  answered,  "Yes;"  one  pasteurized  cream 
during  the  entire  year;  one  only  during  the  winter,  and  one  during  the 
summer.  Two  pasteurized  the  milk  before  separating  and  one  pasteur- 
ized "Some  of  it." 

Question  15.  Do  you  use  a  starter  for  ripening  cream? 

There  were  only  eleven  answers  to  this  question,  those  not  answering 
were  evidently  in  the  negative  list.  Five  answered  "  No;"  five,  "  Yes;" 
and  one  said  he  used  it  only  in  the  winter. 

Question  16.  Do  you  pasteurize  the  skimmed  milk  before  it  is  returned 
to  the  farmer? 

There  were  twelve  answers  to  this  question,  the  blank  spaces  indicat- 
ing, as  in  the  above,  a  negative  reply.  Ten  answered  in  the  negative 
and  two  in  the  affirmative.  Two  pasteurized  their  whole  milk  and  that 
sufficed  for  both. 

Question  17.  How  long  and  at  what  temperatures  do  you  hold  3ream 
from  time  of  separating  until  churning? 

Only  nine  answers  were  received  to  this  question,  which  indicates 
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that  the  others  kept  no  record  of  their  methods  of  ripening  cream.  The 
answers  were  as  follows: 

Eighteen  hours  at  55°  F.;  cool  to  55°  F.,  and  let  sour  one  day  in  sum- 
mer and  longer  in  winter. 

"Twenty-four  hours  at  60°  F." 

"Two  days  at  60°  F." 

"Sixty  degrees  in  winter  and  fifty-two  in  summer;  about  60°  F." 

"Churn  four  times  a  week  in  winter  and  six  in  summer." 

"  Separate  one  day  and  churn  the  next  morning." 

Question  18.  At  what  degree  of  acidity  do  you  churn  your  cream? 

There  were  only  six  answers  to  this  question,  the  others  probably 
made  no  acid  tests.  The  following  answers  were  received:  "Have  never 
learned  that  degree;"  "Don't  know;"  "Have  no  acid  test;"  "Have 
never  used  an  acid  test,  but  churn  when  cream  has  sharp  acid  taste;" 
".55,"  and  "About  .4  or  .5." 

Question  19.  How  long  and  at  what  temperature  do  you  hold  butter 
from  time  of  churning  until  shipping? 

Only  one  answer  indicated  that  such  temperatures  were  observed. 
This  answer  was  "About  50."  Five  shipped  at  once,  one  the  next  day 
after  churning;  one  held  at  lowest. temperature  obtainable  for  six  to 
eight  hours,  and  two  shipped  twice  a  week  in  summer  and  once  a  week 
in  winter. 

Question  20.  What  quantity  of  salt  and  coloring  do  you  use  in  your 
butter  during  the  different  seasons  of  the  year? 

To  this  question  there  were  twelve  answers.  Two  used  color  and  salt 
according  to  demand  of  their  trade;  three  used  one  ounce  of  salt  per 
poimd  of  butter,  one  used  one-fourth  to  one  ounce  of  salt;  one  used  three- 
fourths  to  one  and  one-fourth  ounces  per  pound  and  one,  "  Salted  twice, 
using  six  pounds  each  time."  Two  said  they  used  a  little  color,  one 
used  one  ounce  color  to  40  pounds  butter  in  winter  and  an  ounce  to 
60  pounds  butter  in  summer.  One  used  one  ounce  color  to  30  pounds 
butter  fat;  one  used  from  one-fourth  ounce  in  summer  to  one  and  one- 
half  ounces  in  winter,  and  one  used  an  ounce  to  25  gallons  of  cream. 
The  gentleman  who  "Salts  twice,  using  6  pounds  each  time"  evidently 
uses  6  pounds  of  salt  per  100  pounds  butter,  then  washes  once,  and 
adds  another  6  pounds  of  salt. 

Question  21.  How  many  times  do  you  wash  your  butter,  and  what 
is  the  temperature  of  the  wash  water  used? 

There  were  only  eight  answers  to  this  question.  Three  answered 
"once;"  one  indicating  the  temperature  at  54°  F.  and  the  others  did 
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not  give  temperature.  Three  wash  their  butter  twice  with  water  at 
55°  F.,  one  of  these  uses  ice  water  in  the  summer;  one  washes  three 
times  with  water  at  50°  F.,  and  one  washes  once  unless  cream  is  very 
sour,  then  he  washes  twice. 

Question  22.  Do  you  pasteurize  the  wash  water  before  washing  your 
butter? 

Only  nine  answers  were  received  to  this  question  and  all  were  in  the 
negative. 

Question  23.  What  is  your  average  per  cent  of  overrun  during  the 
various  seasons  of  the  year? 

To  this  question  there  were  but  eight  answers,  indicating  that  the 
others  did  not  know  what  their  overrun  was.  One  answered,  "It's 
rather  hard  to  get  at,  larger  in  the  summer  than  in  the  winter."  One 
wrote,  "Don't  know;"  two,  "10  per  cent;"  one,  "12  to  16  per  cent;" 
one,  "  12  to  15  per  cent;"  one,  "10  per  cent  for  milk  and  20  per  cent  for 
cream;"  and  one,  "  15  to  18  per  cent." 

Question  24.  What  suggestions  could  you  make  for  the  improvement 
of  the  creamery  butter  of  your  county? 

To  this  question  there  were  seven  answers  as  follows:  "Reading 
dairy  papers  and  attending  farmers'  meetings;"  "Cheaper  labor  and 
better  milk;"  "Good  square  talk  with  the  farmers;"  "A  creamery  asso- 
ciation pledged  to  purchase  only  good  cream;"  "Get  rid  of  garlic;" 
"Better  cows  and  milk;"  "Pasteurizing  cream,  prohibiting  farmers 
from  making  butter,  compelling  creameries  to  be  kept  in  a  sanitary 
condition,  and  a  better  and  more  scientific  knowledge  of  the  process  of 
butter  making." 

Question  25.  Would  a  course  of  instruction  in  the  modern  methods 
of  making  butter  be  of  value  to  your  buttermaker? 

Eight  answered  in  the  aflSrmative,  and  one  wrote  "I  don't  think  so." 

Question  26.  Would  your  buttermaker  attend  such  a  course  of  instruc- 
tion if  given  free  either  at  the  Experiment  Station  or  some  central 
location? 

Eleven  answers  were  received  to  this  question,  nine  in  the  affirmative; 
one  wrote  "  Do  not  know,"  and  another  wrote  "  If  possible." 

Question  27.  Where  would  you  suggest  as  the  best  place  and  time 
to  give  such  a  course? 

Two  answered  "Now;"  one,  "Baltimore  or  Hagerstown;"  two,  "In 
winter,  at  Frederick;"  three,  "At  the  Experiment  Station  during  the 
winter  months;"  one,  "At  Hagerstown  in  May  or  June;"  one,  "At  the 
Calvert  High  School;"  and  one,  "Any  time  and  anywrhere." 
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The  three  replies  from  the  Baltimore  commission  men  are  as  follows: 

Question  1.  Do  you  handle  the  product  of  Maryland  creameries  or 
home  dairies? 

AU  answered  "No." 

Question  2.  If  not,  why  ? 

1.  "I  cut  it  out  several  years  ago  when  the  artificial  article  was  at 
its  best."  2.  "This  is  merely  a  distributing  plant,  our  own  make  being 
shipped  from  the  West."     3.  "Use  only  Pennsylvania  products." 

Question  3.  Approximately  how  much  Maryland  butter  do  you  handle 
monthly? 

All  answered  "  None." 

Question  4.  What  season  of  the  year  do  you  handle  most  of  the 
Maryland  product? 

One  answered  "  Did  handle  it  in  May,  June  and  July." 

Question  5.  What  are  the  defects  you  notice  in  the  Maryland  product 
and  what  do  you  consider  causes  them? 

One  answered,  "Garlic  and  grass  in  the  spring  and  the  color  used 
the  rest  of  the  year." 

Question  6.  At  what  season  of  the  year  are  the  defects  most  apparent? 

One  answered,  "May,  June  and  July." 

Question  7.  Have  you  ever  given  your  patrons  advice  or  instruction 
for  improving  their  product? 

One  answered  in  the  affirmative. 

Question  8.  How  was  the  advice  received  and  with  what  results? 

One  answer,  "  Not  heeded." 

Question  9.  Give  all  the  suggestions  you  can  for  the  betterment  of 
Maryland  butter  and  the  improvement  of  the  creamery  industry. 

No  answers  were  received  to  this  question. 

LIST  OF  CREAMERIES 

This  list  of  creameries  is  no  doubt  incomplete,  but  it  is  as  nearly 
accurate  as  it  could  be  made  at  this  date.  Any  person  who  knows  of 
a  creamery  not  on  this  list  will  do  a  favor  by  advising  the  Experiment 
Station  of  the  name  and  location  of  the  same. 

Baitimore  County 

1.  White  House  Creamery  Company,  Upperco,  Md. 

2.  Monkton  Creamery,  Monkton,  Md. 

3.  Walnut  Grove  Creamery,  Beckleysville,  Md, 
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Caroline  County 

4.  Enterprise  Creamery,  Preston,  Md. 

CarroU  County 

5.  Winfield  Creamery,  Winfield,  Md. 

6.  Taney  town  Creamery,  Taneytown,  Md. 

7.  Myers  &  Arthur  Creamery,  Frizzellburg,  Md. 

8.  Greenmount  Creamery,  Greenmount,  Md. 

9.  Cold  Spring  Creamery,  New  Windsor,  Md. 

10.  Hampstead  Creamery,  Hampstead,  Md. 

11.  Norman  Creamery  Union ville,  Md. 

12.  Harmony  Creamery,  Sylmar,  Md. 

13.  York  Road  Creamery,  York  Road,  Md. 

14.  Mt.  Pleasant,  Westminster,  Md.,  R.  F.  D. 

15.  Melrose  Creamery,  Westminster,  Md. 

16.  Mt.  Airy  Creamery,  Mt.  Airy,  Md. 

Queen  Annt  County 

17.  Centerville  Creamery,  Centerville,  Md. 

18.  Millington  Creamery,  Crumpton,  Md. 

Cecil  County 

19.  Warwick  Creamery  Co.,  Warwick,  Md. 

20.  Elkton  Creamery,  Elkton,  Md. 

21.  Chesapeake  City  Creamery,  Chesapeake  City,  Md. 

22.  Bethel  Creamery,  Pivot,  Md. 

23.  Lombard  Creamery,  Lombard,  Md. 

Dorchester  County 

24.  Enterprise  Creamery  Company,  Hm-lock,  Md. 

25.  Enterprise  Creamery,  EUwood,  Md. 

26.  East  New  Market  Creamery,  East  New  Market,  Md. 

Frederick  County 

27.  Emmittsburg  Creamery,  Emmittsburg,  Md. 

28.  Cramer's  Creamery,  Walkersville,  Md. 

29.  Liberty  Creamery  Company,  Libertytown,  Md. 

30.  The  Oyster  Creamery  Company,  Walkersville,  Md, 
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31.  Le  Gore  Creamery,  Le  Gore,  Md. 

32.  Mountain  City  Creamery,  Frederick,  Md. 

33.  Sparrows  Point  Store  Company,  Creamery  Mt.  Pleasant,  Md. 

34.  Shank  Bros.  Creamery,  Middletown,  Md. 

35.  Buckeyestown  Creamery,  Buckeyestown,  Md. 

36.  KnoxviUe  Creamery,  Knoxville,  Md. 

Harford  County 

37.  Harford  Ci'eamery  Company,  White  Hall,  Md. 

38.  Upper  Crossroads  Creamery,  Upper  Crossroads,  Md. 

39.  Salem  Creamery,  Fallstown,  Md. 

40.  Gilt  Edge  Creamery,  Pylesville,  Md. 

41.  Jerrettsville  Creamery,  Jerrettsville,  Md. 

Kent  County 

42.  Kennedyrille  Creamery  Company,  Kennedyville,  Md. 

43.  Massey  Creamery,  Massey,  Md. 

44.  Worton  Creamery,  Worton,  Md. 

45.  Clendaniel  &  Company's  Creamery,  Kennedyville,  Md. 

Tdlhot  County 

46.  Easton  Creamery  Company,  Easton,  Md. 

Washington  County 

47.  Maugansville  Creamery,  Maugansville,  Md. 

48.  Momitain  View  Creamery,  Smithburg,  Md. 

SUGGESTIONS    FOR   OPERATING    AN    AVERAGE    MARYLAND    CREAMERY 

i.  Secure  Competent  Buttermaker 

The  first  step  after  a  creamery  is  built  is  to  secure  a  competent 
buttermaker  who  has  completed  a  dairy  course  at  some  good  dairy 
school.  Such  a  man  will  be  helpful  in  securing  and  arranging  the  cream- 
ery machinery  and  apparatus  as  follows: 

£.  Arrangement  of  Machinery 

Have  weigh-can  conveniently  arranged  on  scale  at  delivery  plat- 
form, a  tin  spout  so  adjusted  as  to  run  the  milk  into  either  of  two 
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vats,  one  for  first  and  one  for  second  grade  milk..  A  pasteurizer  and 
cream  separator  should  be  placed  near  these  vats  where  the  best  grade 
of  milk  may  be  pasteurized  and  separated  first  and  the  second  grade 
immediately  after.  A  double  cream  ripening  vat  containing  a  coil  of 
pipes  for  warm  and  cold  water  should  be  placed  near  enough  to  the 
separator  to  receive  the  cream,  which  may  be  conducted  into  either 
division  according  to  grade. 

A  starter-can  should  be  placed  convenient  lo  the  ripening  vats 
from  which  the  cream  enters,  the  spouts  or  gate  valves  of  the  vats 
being  on  the  ends  near  the  churn.  A  space  for  the  butter  printer  should 
be  made  on  the  opposite  side  of  the  churn,  and  beyond  that  the  refrig- 
erator or  cold  storage  room.  This  arrangement  of  the  creamery  machin- 
ery may  be  in  a  line  or  in  circular  form  to  suit  the  convenience  of  the 
building,  providing  the  building  has  not  been  made  so  as  to  suit  the 
arrangement  of  the  machinery  it  is  to  contain.  The  wash  tank  with 
water  and  steam  connections  may  be  arranged  in  the  most  convenient 
place,  where  shelves  are  placed  for  drying  creamery  apparatus  after 
steaming.  A  supply  of  pipe  wrenches  and  other  necessary  tools  should 
be  placed  in  a  convenient  place  in  the  boiler,  engine,  or  test  room. 

A  Babcock  tester  and  acid  tester  with  sufficient  glassware  should  be 
arranged  in  a  small  test  room  where  the  temperature  may  be  regulated. 
All  minor  apparatus  should  be  arranged  with  a  view  to  convenience. 

Ample  light  and  ventilation  should  be  provided. 

The  following  conveniences  may  be  installed  with  profit  at  the  option 
of  the  buttermaker  and  the  financial  condition  of  the  proprietors. 

Creamery  Conveniences 

A  large  fan  to  keep  the  air  fresh  and  the  flies  out. 

A  low-water  whistle  alarm  on  the  boiler  as  required  by  law  in  some 
states. 

A  cord  connected  to  the  safety  valve  on  the  boiler  and  stapled 
around  the  periphery  of  the  creamery,  with  a  weight  attached  sufficient 
to  pull  the  valve  open  if  the  cord  is  ever  burned  in  two.  In  case  of  fire 
the  steam  and  hot  water  will  aid  materially  in  extinguishing  it. 

An  automatic  scale  to  show  the  weight  of  the  milk  as  soon  as  emptied 
into  the  can. 

The  butter  printing  table  fastened  on  the  wall,  with  hinges  and  drop 
legs. 

Pipe  brushes  with  sectional  handles  to  clean  milk  pipes. 
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A  heater  regulator  to  control  the  temperature  of  milk  when  separat- 
ing; also  cream  when  pasteurizing. 

Steam  and  water  connections  with  hose  to  wash  vats,  walks  and  floor. 

Gases  for  separator  and  pasteurizer  parts  hung  neatly  on  the  vail 
near  the  machines. 

A  case  similar  to  the  above  for  a  complete  set  of  creamerymen's  tools. 

An  oil  cloth  to  cover  the  engine,  separator,  and  pasteurizer  when  not 
in  use,  to  keep  oflf  the  dust. 

S.  Orading  Milk 

As  the  milk  arrives  at  the  creamery  refuse  to  accept  all  sour  milk, 
or  any  which  is  unfit  for  human  consumption.  Weigh  milk  promptly, 
place  samples  in  composite  sample  jars,  and  grade  each  lot  by  taste 
and  smell.  It  requires  time  to  learn  to  graije  milk  accurately,  but  a 
cultivated  taste  is  gradually  acquired,  and  most  buttermakers  learn  to 
grade  milk  in  a  few  weeks'  time. 

4.  Operating  Creamery 

The  pasteurizer  and  separator  should  be  started  as  soon  as  there 
is  a  sujBScient  amount  of  the  best  grade  of  milk  on  hand  to  insure  a 
continuous  run  until  all  of  the  patrons  arrive.  Heat  milk  to  170°  F. 
in  a  continuous  pasteurizer  and  cool  to  86°  F.  before  it  enters  the 
separator.  This  rids  the  cream  and  also  the  skimmed  milk  of  most 
of  the  undesirable  bacteria,  including  all  tuberculosis  germs.  This, 
together  with  washing  and  steaming  the  patrons'  cans  before  filling 
them  with  skimmed  milk,  would  prevent  the  spread  of  tuberculosis  or 
most  other  infectious  diseases.  The  importance  of  such  pasteurization 
cannot  be  overestimated  since  hogs  have  been  found  to  be  more  suscept- 
ible to  tuberculosis  than  any  other  domestic  animal. 

Ridding  the  cream  of  the  majority  of  the  bacteria  present  leaves  a 
comparatively  clean  field  for  the  lactic  acid  bacteria  which  are  added 
in  the  starter  to  produce  a  good  and  uniform  flavor  in  the  butter  from 
day  to  day. 

After  pasteurizing  and  separating  the  best  grade  of  cream  should  be 
allowed  to  run  into  one  division  of  the  cream  ripening  vat  and  the  second 
grade  into  the  other  division.  It  should  be  cooled  to  70°  F.  by  revolv- 
ing the  coils  containing  cold  water.  At  this  temperature  the  starter 
should  be  added  and  the  cream  allowed  to  ripen.  The  best  flavor  is 
produced  in  butter  from  cream  ripened  at  this  temperature. 
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From  10  to  30  per  cent  of  starter  should  be  added,  depending  upon 
the  acidity  of  the  cream  as  it  reaches  the  ripener  and  the  length  of  time 
it  is  to  remain  there  before  churning.  Cream  is  usually  churned  the 
following  morning  after  it  arrives,  and  where  this  method  is  practised 
should  be  ripened  at  70^  F.  to  about  .4  per  cent  acid  and  gradually 
cooled  to  50°  F.  over  night. 

Stir  cream  occasionally  to  insure  uniform  ripening. 

Making  Starter 

Starter  is  made  by  sterilizing  a  clean  flavored  batch  of  sweet  skimmed 
or  whole  milk  by  running  it  through  a  pasteurizer  and  heating  to 
about  212°  F.,  preferably  two  days  in  succession.  Allow  some  of  the 
milk  to  run  into  a  sterile  quart  bottle.  Cover  bottle  as  soon  as  full 
and  cool  to  88°  F.  Add  contents  of  capsule  or  bottle  of  commercial 
culture  of  lactic  acid  bacteria  and  allow  to  remain  at  80°  F.  until  it 
becomes  partially  thickened,  or  has  the  consistency  of  thick  cream. 
This  usually  requires  from  eight  to  twelve  hours.  Pour  from  the  top 
of  the  bottle  into  the  starter  can  containing  from  five  to  ten  gallons 
of  pasteurized  milk  the  contents  of  the  bottle  with  the  exception  of 
about  a  teaspoonful.  Put  the  spoonful  of  starter  remaining  in  the 
bottle  into  a  clean  sterile  bottle  and  add  enough  pasteurized  milk  to 
continue  the  propagation  of  original  culture,  being  careful  thereafter 
to  hold  at  70°  F.  for  a  few  hours.  Then  cool  to  a  low  temperature  or  it 
will  become  over  ripe  and  whey  off. 

Having  been  ripened  and  cooled  to  50°  F.  during  the  night  the  cream 
should  be  churned  at  that  temperature  in  the  summer  and  at  about 
55°  F.  in  the  winter. 

The  method  of  churning  sweet  cream,  described  on  page  274  will  be 
found  feasible  for  many  buttermakers. 

A  sample  of  cream  should  be  tested  for  butter  fat,  so  as  to  accurately 
calculate  the  amount  of  butter  obtainable  and  to  know  exactly  how 
much  salt  to  use.  The  testing  may  be  most  conveniently  done  for 
each  churning  on  the  afternoon  of  the  day  previous  to  the  churning. 

Also  make  an  acid  test  of  the  cream  at  this  time  so  as  to  regulate  the 
acidity  and  have  it  uniform  from  day  to  day. 

Weigh  or  measure  the  cream  as  it  is  put  into  the  churn  and  calculat-e 
the  amount  of  butter  fat  as  follows: 
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Example 

500  X  .30  -  150  -f-  6  -  25  500  lbs.  cream, 

25  +  150  -  175  IbB.  br.  30  per  cent  fat, 

6)150.0  butter  fat. 

25  ovemin  at  16.6  per  cent 

175    butter 
Using  1  OS.  salt  per  lb.  butter 16)  175  oz.  salt. 

10.9  lb.  salt. 
Color  in  winter  1  cc.  per  2  lbs.  butter  fat,  2)150  butter  fat. 


75  cc.  color. 


Where  meaauring  is  more  convenient  than  weighing  the  following 
standard  weights  may  be  used: 

1  gallon  cream  testing  15  per  cent  fat  weighs  8  pounds  7  ounces. 
1  gallon  cream  testing  20  per  cent  fat  weighs  8  pounds  6}  ounces. 
1  gallon  cream  testing  25  per  cent  fat  weighs  8  pounds  6  ounces. 
1  gallon  cream  testing  30  per  cent  fat  weighs  8  pounds  5}  ounces. 
1  gallon  cream  testing  35  per  cent  fat  weighs  8  pounds  3  ounces. 
1  gallon  cream  testing  40  per  cent  fat  weighs  8  pounds  1  ounce. 
1  gallon  cream  testing  45  per  cent  fat  weighs  7  pounds  15  ounces. 
1  gallon  cream  testing  50  per  cent  fat  weighs  7  pounds  14}  ounces. 

Before  churning  each  morning  rinse  churn  with  hot  water  from  150 
to  200®  F.,  revolve  it  from  five  to  ten  times,  being  careful  to  leave 
stopper  out.  Draw  off  water  and  rinse  again  in  the  same  manner  with 
pure  cold  water  at  about  50°  F.,  leaving  stopper  in  during  laat  rinsing. 
Draw  off  water  and  pour  the  ripened  cream  in,  filling  churn  about  one- 
third  full,  so  as  to  allow  the  greatest  splash  when  churning.  Add 
vegetable  coloring  the  amount  depending  on  the  time  of  the  year  and 
market  requirements.  Put  cover  on  tight  and  set  churn  in  motion, 
removing  stopper  two  or  three  times  during  the  first  part  of  the  churn- 
ing to  allow  the  moist  air  to  escape. 

When  the  butter  has  gathered  in  granules  the  size  of  number  4 
to  00  shot  stop  chum  and  draw  off  buttermilk.  Rinse  once  using  one- 
quarter  of  the  churnful  of  sterile  water  (water  which  has  been  boiled 
and  cooled)  about  the  same  temperature  of  the  butter,  revolving  churn 
about  three  times.  Draw  off  and  if  rinse  water  still  has  milky  color  rinse 
again.  Otherwise  not.  Add  salt  depending  on  your  market  require- 
ments. Keep  salt  in  dry  place  and  for  best  results  it  should  not  be 
colder  than  butter  when  added.     Salt  must  be  distributed  evenly  to 
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prevent  mottling  in  butter.  This  is  best  done  as  follows:  Pulveri^ 
salt  and  distribute  as  evenly  as  possible.  Throw  workers  into  gear, 
using  low  speed.  Revolve  churn  about  ten  times  and  allow  to  stand 
for  twenty  minutes  to  give  the  salt  a  chance  to  dissolve  evenly.  Work 
ten  revolutions  more,  take  out,  and  print  or  pack  in  cases  or  tubs  which 
have  been  previously  scalded  and  coated  on  the  inside  with  paraf&n. 

Prints  should  be  cut  with  square  comers  and  neatly  wrapped.  Tubs 
should  be  lined  with  circles  and  liners  that  have  been  previously  soaked 
about  twelve  hours  in  a  cool  brine  solution  to  destroy  mould  and  unde- 
sirable bacteria. 

Calculate  the  per  cent  of  overrun  as  follows: 

ExampU 
175  -  150  -  25 
25  X  100  -  2500  -I-  150 


175  lbs. 

butter. 

—  16.6 per  cent 

150  lbs. 
"25 
100 

butter    fat. 

150)2500(16 

.6  per  cent 

150 

1000 

900 

iboo 

900 

100  h.  butter  fat 

] 

Value  of  overrun 
at  B6c  per  26. 

20 

$5.00 

18.0 

4.50 

16.0 

4.00 

15.0 

3.75 

13.0 

3.25 

9.0 

2.25 

5.0 

1.25 

Peroeniaoeof 
overrun 

20 

18 

16 

15 

13 

9 

5 

The  overrun  may  be  controlled  to  a  great  extent  by  the  temperature  of 
the  butter  and  the  temperature  of  the  water  used.  The  warmer  the 
butter  the  more  water  it  will  absorb  providing  the  water  is  not  too  cold. 

Washing  butter  with  very  cold  water,  below  50®  F.  chills  the  grain 
causing  it  to  contract  and  expel  moisture,  consequently  producing  a 
low  overrun. 

For  best  results  the  temperature  of  the  butter  should  range  between 
50®  and  60®  F.  when  churned  (50®  to  55®  F.  in  the  summer  and  55®  to 
60®  F.  in  the  winter)  and  the  wash  water  should  be  within  one  degree 
of  the  temperature  of  the  butter  when  washed. 
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The  incorporation  of  too  much  water  is  both  detrimental  and  unlawful. 
The  legal  moisture  limit  is  16  per  cent. 

Keep  butter  in  cold  storage  until  ready  to  ship  and  ship  in  refrigerator 
cars  if  possible.  Samples  of  the  sJdm  milk  and  buttermilk  should  be 
tested  daily,  and  the  loss  of  fat  reduced  to  a  minimum. 

A  butter  maker  should  be  absolutely  accurate  in  the  use  of  the  Bab- 
cook  test,  sampling  milk,  keeping  books,  and  should  be  able  to  instruct 
his  patrons  in  methods  of  sanitation  in  handling  their  milk,  proper 
balancing  of  rations  for  dairy  cows,  and  general  dairy  management  for 
obtaining  best  results. 

SUGGESTIONS  TO   CREAMERY   PATRONS 

It  is  impossible  to  make  first-class  butter  out  of  tainted  or  otherwise 
defective  milk.  It  is  possible  under  Maryland  conditions  to  send  cold, 
sweet,  first  grade  milk  to  your  creamery  at  all  times  during  the  year.  No 
Steite  in  the  Union  possesses  a  better  supply  of  clear,  cold,  spring  water. 
It  is  only  necessary  to  observe  a  few  simple  rules  of  sanitation  in  order 
to  produce  the  best  grade  of  milk.  Thoroughly  wash  all  dairy  utensils 
with  some  good  washing  powder  each  time  after  usinjg,  and  then  rinse 
with  boiling  hot  water  to  destroy  all  germs.  Expose  them  to  direct 
sunlight  diuing  the  day  when  weather  permits.  Brush  each  cow's  side 
and  udder  with  a  damp  cloth  or  sponge  before  milking.  Milk  with 
clean  dry  hands.  Discard  the  first  stream  of  milk  from  each  teat  so 
as  to  rinse  any  invisible  dirt  out  of  the  teat  duct.  Cool  each  cow's 
milk  in  pure  atmosphere  immediately  after  milking.  This  may  be  done 
by  use  of  cooler  and  aerator  placed  in  the  spring  house,  or  by  placing 
in  a  narrow  can  surrounded  by  cold  water,  and  stirring  the  milk  with 
a  long-handled  dipper  or  stirring  rod.  A  boy  may  carry  each  cow's 
milk  to  the  spring  house  as  fast  as  they  are  milked  and  return  the 
empty  pails  aa  others  are  filled. 

No  vegetables,  meat  or  anything  that  will  impart  an  odor  or  flavor 
to  the  milk  should  be  kept  in  the  milk  room. 

After  the  milk  is  cool  place  covers  tightly  on  cans  and  keep  as  cold 
as  possible  until  delivered.  During  the  summer  use  wet  gunny  sacks 
or  heavy  blankets  to  cover  cans  enroute  to  the  creamery.  See  that 
your  cans  are  washed  and  steamed  at  the  creamery  before  filling  with 
skim  milk.  Insist  on  having  the  skim  milk  pasteurized  so  as  to  prevent 
contamination  from  tuberculosis. 

Keep  your  dairy  barn  clean,  whitewashed,  light,  and  well  ventilated. 
See  Government  score  card  for  amount  of  light  necessary. 
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Feeding  and  bedding  of  cows  should  be  done  after  milking,  as  the 
dust  contains  bacteria  that  spoil  the  milk. 

Milk  is  one  of  the  best  foods  for  bacteria  and  the  undesirable  germs 
grow  rapidly  in  this  fluid  while  warm.  Therefore,  keep  them  out  as 
far  as  possible  by  sterilization  and  cleanliness,  and  then  cool  the  milk 
immediately  after  milking  to  check  the  growth  of  those  that  do  find 
their  way  into  it. 

SUGGESTIONS  FOR  BUTTER  MAKING  ON  THE  FARM 

When  butter  is  made  on  the  farm  the  same  rules  as  given  for  cream- 
ery butter  making  in  the  foregoing  pages  of  this  bulletin  will  apply  in 
a  general  way. 

Cream  should  be  ripened  at  about  70°  F.  and  if  possible  with  a  starter 
from  lactic  acid  culture  as  previously  described.  Home-made  starter 
may  be  used  if  care  is  exercised  in  making.  Use  perfectly  clean  skimmed, 
or  whole  milk  which  has  been  allowed  to  sour  in  a  sterile,  well-covered  can 
at  70°  F.  Starter  is  nothing  but  a  clean  flavored  batch  of  sour  milk- 
When  thickened  to  the  consistency  of  thick  cream  it  is  ready  to  use. 
Starter  should  not  be  added  when  overripe  (wheyed  off),  as  the  lactic 
acid  forming  bacteria  will  be  inactive  and  the  curd  will  appear  in  white 
specks  in  the  butter. 

Any  small  can  wdth  a  tight-fitting  cover  may  be  substituted  for  a 
starter  can.  When  cream  begins  to  turn  som*  it  should  be  cooled  to 
50°  F.  and  held  at  this  temperature  until  ready  to  churn.  This  gives 
the  butter  a  firm  texture  when  churned. 

Rinse  churn  with  hot  water,  then  with  pure  cold  water  if  in  summer. 
In  winter  the  cold  water  rinsing  is  unnecessary.  Place  cream  in  the 
churn  at  about  55°  F.  in  the  summer  and  60°  F.  in  the  winter.  Add 
color  to  suit  taste.  Fill  churn  about  one-third  full  and  turn  crank  at 
speed  which  will  allow  the  greatest  splash  in  churning.  Stop  churning 
when  butter  granules  are  about  the  size  of  a  wheat  grain.  Draw  off 
buttermilk.  Rinse  butter  with  pure  cold  water  until  rinse  water  runs 
off  almost  clear.  Salt  may  be  added  to  suit  taste;  an  ounce  per  pound 
of  butter  is  usually  sufficient.  Work  salt  in  by  pressing  butter  worker 
or  paddle  straight  down  without  drawing  it  over  the  surface.  Where 
a  paddle  is  drawn  across  the  surface  of  the  butter  the  grain  is  not  only 
spoiled  but  the  butter  has  a  greasy  taste  and  appearance.  Pack  well, 
exclude  as  much  air  from  the  jar  as  possible  by  use  of  clean  damp  cloths 
and  keep  in  the  coldest  place  on  the  farm. 


INVESTIGATIONS  IN  THE  MANUFACTURE  OF  SWEET  CREAM 

BUTTER 

The  growing  demand  for  sweet  cream  butter  for  fancy  trade  in  many 
of  our  large  cities,  the  economy  of  labor  derived  from  churning  sweet 
cream,  thus  eliminating  the  process  of  cream  ripening,  and  thereby 
reducing  the  danger  of  the  development  of  undesirable  bacteria  and 
further  contamination  during  the  process,  suggested  the  following  experi- 
ments: 

1.  Churning  normal  sweet  cream  in  comparison  with  ripened  cream. 

2.  Churning  normal  sweet  cream  to  which  starter  has  been  added. 

3.  Churning  sweet  pasteurized  cream  to  which  starter  has  been  added. 

4.  Churning  sweet  cream  to  which  commercial  lactic  acid  has  been 
added  as  a  substitute  for  starter. 

5.  The  addition  of  lactic  acid  to  butter  in  the  churn  and  working  it  in. 

6.  The  addition  of  warm  skimmed  milk  as  a  substitute  for  heating 
cream  to  churning  temperature  during  cold  weather. 

In  these  investigations  starter  was  made  from  skim  milk  in  the  usual 
way  as  described  on  page  264.  Starters  were  also  made  from  whole 
milk  and  cream,  and  the  results  obtained  by  their  use  compared. 

Natural  starter  was  also  used  in  comparison^  with  starter  made  from 
commercial  cultures. 

Natural  starter  is  made  by  allowing  a  clean,  Savored  batch  of  milk 
to  sour  and  thicken  to  a  creamy  consistency  by  the  normal  process  at 
about  70°  P.  The  chief  difference  between  natural  and  commercial 
starter  lies  in  the  fact  that  the  latter  contains  practically  a  pure  culture 
of  lactic  acid  bacteria  while  the  former  contains  many  other  germs 
which  reduce  their   effect,  and  frequently  produce  undesirable  flavors. 

All  starters  were  used  and  propagated  similarly  after  making. 

Experiments  were  also  made  by  adding  lactic  acid  directly  to  cream 
and  by  adding  it  directly  to  butter  in  the  churn  and  working  it. in. 

Pasteurization  was  effected  by  heating  at  from  150  to  180®  F.  and 
cooling  immediately.  Also  by  maintaining  these  temperatures  for 
twenty  minutes. 

To  determine  the  effect  of  pasteurizing  temperatures  on  the  bacterial 
content  of  cream,  plate  cultures  and  acid  tests  of  the  cream  were  made 
after  pasteurizing  at  various  temperatures  with  the  following  average 
results: 
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TABLE  I 

Add  content  ot 

Ou  end   of  S4 

Bacteria  houn  ot  QCP  F 

per  ee.  Per  cent  add, ' 

Normal  unheated  cream 25,000  .67 

Cream  pasteuruied  at  180^  F.  not  cooled 1,000  .3 

Cream  pasteurized  at  ISO""  F.  cooled  to  SO"*  F 150  .28 

Cream  pasteurized  at  ISO""  F.  cooled  to  50''  F 30  .25 

Cream  pasteurized  at  170*' F.  not  cooled   1600  .  3 

Cream  pasteurized  at  170°  F.  cooled  to  70°  F 200  .29 

Cream  pasteurized  at  170°  F.  cooled  to  50°  F 45  .2Cf 

Cream  pasteurized  at  150°  F.  not  cooled 4000  .3 

Cream  pasteurized  at  150°  F.  cooled  to  .50°  F 250  .29 

As  illustrated  by  the  above  table  immediate  cooling  proved  a  very 
important  part  of  pasteurization  in  reducing  the  germ  content  of  the 
cream,  especially  when  the  pasteurizing  temperatures  did  not  exceed 
150*^  F. 

Exposure  to  sudden  changes  of  temperature  destroyed  or  inhibited 
the  bacteria  almost  as  readily  as  did  the  heating  alone.  Doubtless 
some  of  the  bacteria  in  the  cooled  cream  were  obtained  from  the  air 
during  the  process  of  cooling.  Pasteurization  checked  the  development 
of  acid  in  cream  by  destroying  the  lactic  acid  bacteria  present. 

The  investigations  were  conducted  from  January  1, 1907,  to  January  1, 
1909,  a  churning  being  made  from  one  to  four  times  a  week  for  several 
weeks  during  every  season  of  each  year.  The  results  of  the  investigations 
were  therefore  obtained  from  observations  taken  from  125  churnings. 
The  cream  used  in  this  work,  with  the  exception  of  experiments  con- 
ducted at  the  Mt.  Pleasant  creamery,  was  obtained  from  milk  of 
the  Station  herd,  milked  in  Gurler  sanitary  milk  pails,  and  separated 
and  churned  as  soon  as  properly  cooled  (held  at  50**  F.  or  below  for  at 
least  two  hours).  The  average  score  of  the  cream  obtained  from  the 
Station  herd  during  this  period  was  96.  This  must  be  borne  in  mind 
in  considering  the  greater  differences  resulting  from  the  use  of  a  low 
grade  of  cream.  This  also  accounts  for  the  higher  average  scores  of 
butter  from  the  Station  cream  than  from  that  of  the  creamery. 

The  cream  was  graded  on  the  basis  of  the  following  points: 

PBBFBCT  SCORE 

Flavor:  Condition: 

Taste 30        Cleanliness 20 

Smell 30        Acidity 20 

Total .100 

In  all  of  the  investigations  the  water  used  for  washing  butter  was 
boiled  and  then  cooled  so  ^  to  prevent  contamination  from  that  souroe. 
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The  scoring  was  all  done  by  experts,  the  U.  S.  Dairy  Division  fre- 
quently furnishing  judges  for  this  purpose. 

The  average  score  of  the  butter  made  by  the  various  methods,  together 
with  the  loss  of  fat  in  the  buttermilk  when  churned  under  identical 
conditions  dunng  the  two  years,  is  illustrated  in  the  ifoUowing  table: 

TABLE  XL 
Ripened  Cream  in  Theae  Tablea  Indieaiea  Souring  UnHl  U  Caniaina  From  0J5  to  0.6 

Per  Cent  of  Lactic  Acid. 
BWEET  CRBAM  (containing  0.2  per  Cent  acid;  average  soore  96.) 


PBB  CBMT  FAT  IN 

BCORXOF 

FtoteuriMd 

BUTTBB. 

-  -     - 

BU' 

rTBBKXLK. 

at 

5 

?1 

f^         f^ 

1 

1 

S      IS 

ISO'F.  170»F. 

IWP. 

P 

p 

6 

1' 

VercL 

peret. 

pereL 

Cream 

Added  to  cream  and 

ripened 

94         94 

94.5 

92.9 

.1 

.11 

.3 

starter    < 
used 

Added  to  cream  2  hours 

before  churning  . . . 

95         96 

95.5 

93.4 

.15 

.18 

.89 

Whole 

Added  to  cream  and 

1 

milk 

ripened 

93.8     94      !  94.4 

92.2 

.1 

.12 

.32 

starter 

Added  to  cream  2  hours 

i 
1 

used 

before  churning  ... 

95.5     95.5 

95.6 

93 

.16 

.2 

.88 

Skim 

Added  to  cream  and 

milk 

ripened 

94         94 

94.2 

92 

.1 

.12 

.3 

'starter    | 

Added  to  cream  2hours 

used 

before  chiuning  . . . 

94.3  1  94.5 

95 

93.5 

.15 

.2         .9 

Natural 

Added  to  cream  and 

1 

ripened 

92.8     93         93 

93 

.14 

.15       .35 

starter    j 
used 

Added  to  cream  2  hours 

before  churning — 

92.5     92.7     93 

92.5 

.16 

.17 

.9 

Commer- 

cial 

Added  to  cream  when 

lactic 

put  into  chum 

91       1  91 

91 

90 

.2 

.28 

.9 

Added  to  butter  and 

1 

used 

worked  into  it 

91       ;  90.0  '  91 

90 

.4 

.45     1.5 

Churned  sweet  without 

Check 

starter 

89.5  ,  90 

90 

90.4 

.4 

.45     1.5 

churoings 

Ripened    normally 

without  starter 

1 

90.6 

.15 

.18        .4 

1 
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TABLE  IIL 

Mixed  Cream  of  Creamery  Supply 

Average  Score  70,  acidity  .3  per  cent. 


SCOBB  OF  BUTTBB. 


Pasteurised  at 


1 
180*F.   170°F.  150'F.        | 


PBBCBNT  OF  FAT  IN 
BUTrSBlflLK. 


^1 


111 


I 
I 


o 


6 


Cream 

starter 

used 

Whole 

milk 
starter 

used 

Skim 

milk 
starter 

used 

Natural 

starter 

used 

Commer- 
cial lactic 

acid 

used 

Check 
churning 


Added  to  cream  and 

ripened 

Added  to  cream  2  hours 

before  churning  . . . 
Added  to  cream  and 

ripened 

Added  to  cream  2  houre 

before  churning  . . . 
Added  to  cream  and 

ripened   

Added  to  cream  2  hours 

before  churning  . 
Added  to  cream  and 

ripened 

Added  to  cream  2  hours 

before  churning  . . . 
Added  to  cream  when 

put  into  churn  . . 
Added  to  butter  and| 

worked  into  it 

Churned  sweet  without 

starter 

Ripened    normally 

without  stater  .... 


91.4 


93 


91 


93.7 


92.5 


93.5 


89.5 


91 


90 


90.1 


87 


91  91 

93  I  92 

92  91 

94  I  93 
91.9  I  91 
93.2  I  93 
89      '  88.6 
90.9     90 


90 


90.1 


90.2  I  90.2 
87.4     87.5 


90 

91 

90 

9).  7 

89.5 

91 

88 

88.1 

89 

89.5 

86 

85 


pereL 
.16 
.2 
.16 
.2 
.17 
.22 
.2 
.29 
.25 
.45 
.45 
.21 


pereL      per  cL 


.17 
.22 
.16 


.23        .95 
.18        .41 


.23 


.98 


.21        .45 
.32     1.1 


.25 


1.3 


.5  I  1.8 
.5  1.8 
.25  ;     .45 


The  averages  in  the  above  tables  indicate  that  the  butter  made  from 
cream  which  had  oeen  pasteurized  at  150*^  F.  averaged  slightly  higher 
in  Table  II  than  that  which  had  been  made  from  cream  pasteurized  at 
185®  F.,  and  slightly  lower  in  Table  III.  This  is  probably  due  to  the 
fact  that  the  cream  used  in  Table  II  instead  of  being  run  through  a 
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continuous  pasteurizer  was  held  for  20  minutes  at  the  temperature  at 
which  it  was  pasteurized,  while  a  continuous  pasteurizer  was  used  for 
the  cream  of  Table  III.  Holding  the  cream  at  high  temperature  for 
twenty  minutes,  or  longer,  seemed  to  have  a  detrimental  effect  on  both 
the  texture  of  the  butter  and  its  keeping  qualities. 

Immediate  cooling  proved  to  be  a  very  important  part  of  the  pasteur- 
ization, not  only  in  the  texture  of  the  butter  produced  from  such  cream, 
but  also  in  the  destruction  of  the  bacteria  present. 

The  texture  of  the  butter  once  destroyed  could  never  be  entirely 
restored  by  cooling. 

The  butter  made  from  the  best  unpasteurized  cream  when  commercial 
starter  was  added  averaged  92.8  per  cent.  That  of  the  same  kind  of 
cream  without  starter,  90.1  per  cent.  A  far  greater  difference  is  observed 
in  Table  II  where  a  poorer  grade  of  cream  was  used.  The  keeping 
quality  of  the  butter  was  also  much  better  when  starter  was  added.  A 
decided  difference  is  noted  between  the  butter  made  from  natural  and 
commercial  culture  starters.  Natural  starters,  although  carefully  selected 
were  very  seldom  equal  to  the  starters  made  from  commercial  cultures, 
and  butter  made  from  cream  ripened  by  them  lacked  the  aroma  and 
keeping  qualities  of  the  commercial  starter  butter. 

Cream  starters,  the  use  of  which  eliminates  the  dilution  of  cream, 
proved  almost  as  satisfactory  as  skim  or  whole  milk  starters,  20  per 
cent  cream  being  used  for  this  purpose.  Skim  milk  starters  are  bene- 
ficial where  a  heavy  cream  can  be  obtained,  but  in  hand  separator 
districts  this  is  not  always  the  case.  In  fact,  some  buttermakers  experi- 
ence a  great  deal  of  diflSculty  in  obtaining  cream  that  will  test  higher 
than  25  per  cent.  In  such  instances  a  30  per  cent  or  35  per  cent  cream 
starter  brings  the  cream  to  the  proper  fat  content  for  churning,  while 
a  skim  or  whole  milk  starter  makes  it  entirley  too  thin  for  best  results. 

The  butter  made  from  cream  to  which  cream  starter  had  been  added 
scored  from  92  to  98  and  had  a  good  but  mild  flavor.  Skim  and  whole 
milk  starters,  however,  usually  contained  more  of  the  characteristic  sharp 
acid  taste.  When  any  of  the  starters  had  a  flat  taste  they  failed  to 
impart  the  desired  flavor  to  the  butter.  Best  results  were  obtained, 
with  starter  which  contained  from  .9  per  cent  to  1.0  per  cent  of  acid 
and  possessed  the  desired  flavor  in  a  pronounced  state.  In  view  of 
the  fact  that  lactic  acid  forming  bacteria  develop  more  readily  in 
cream  than  in  butter,  it  is  more  important  that  starter  contain  the 
proper  acidity  and  flavor  when  added  to  cream  only  two  hours  before 
churning  than  when  added  to  cream  for  ripening.     There  was  less 
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tendency  to  produce  mottles,  however,  when  starter  of  more  than  1  per 
cent  acid  was  added  to  cream  only  two  hours  before  churning.  When 
overripe  starter  (clabbered  until  it  begins  to  whey  oflF)  was  used  it 
formed  little  white  specks  in  the  butter.  The  acidity  also  became  so 
high  at  this  point  that  it  destroyed  many  of  the  lactic  acid  bacteria 
present.      ^JH 

It  was  found  that  when  starter  was  added  to  cream  in  the  churn  it 
failed  to  impart  sufficient  flavor  and  aroma  to  the  butter.  Adding  the 
starter  immediately  after  pasteurizing  and  allowing  the  cream  to  cool 
for  at  least  two  hours,  during  which  time  it  was  frequently -stirred, 
permitted  the  lactic  acid  bacteria  to  penetrate  the  fat  globules  and  thus 
impart  and  continue  to  develop  the  desired  flavor  to  the  resulting  butter. 
Much  better  results  were  obtained  by  the  use  of  pasteurized  than  with 
unpasteurized  cream  by  this  method. 

The  amount  of  starter  to  be  added  to  cream  when  churned  before 
ripening,  depends  upon  the  acidity  of  the  cream  and  starter  used.  The 
formula  adopted  by  the  Guelph  Agricultural  College  of  Ontario, 
Canada,  who  advocate  the  method,  proved  very  satisfactory: 

SUMMBR  MAKE 

Per  oeni. 

Acidity  of  cream 14 

Acidity  of  starter 1 .00 

Quantity  of  starter  to  be  used 20 

WINTEB   MAKE 

Acidity  of  cream 14 

Acidity  of  starter 1 .00 

Quantity  of  starter  to  be  used 30 

The  product  of  these  standards  divided  by  the  acidity  of  the  cream 
and  the  starter  on  hand  will  give  the  required  per  cent  of  starter  to  be 
used.  Ex. — For  summer  churning:  if  the  acidity  of  the  cream  to  be 
churned  is  .15  per  cent  and  that  of  the  starter  .9  per  cent,  then; 

14  V  1  on  V  20 

1*  A^.uu  A^v^  ^  20.74  per  cent  starter  to  be  added  to  the  cream. 
.15  X  .9  ^ 

The  use  of  commercial  lactic  acid  as  a  substitute  for  starter  proved 
less  satisfactory  than  good  starter,  although  some  of  the  butter  to 
which  it  was  added  scored  as  high  as  94  per  cent  when  made.  Its 
keeping  qualities  however  were  not  as  good  as  those  of  the  butter  from 
starter  ripened  cream.  It  did  not  have  the  characteristic  strong  rancid 
flavor  of  normally  made  improperly  stored  butter,  but  a  very  stale, 
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unpleasant  flavor  and  odor  peculiar  to  itself.  Butter  made  from  cream 
to  which  lactic  acid  had  been  added  lacked  aroma  and  had  a  musty 
stale  taste  if  more  than  3  ec.  acid  was  used  per  pound  of  cream.  This 
butter  showed  less  tendency  to  mould,  however,  than  the  check  sam- 
ples where  acid  was  not  used. 

Buttermilk  from  sweet  cream  where  no  starter  had  been  added  was 
very  flat  and  thin.  It  was  not  improved  where  commercial  lactic  acid 
had  been  substituted  for  starter.  The  lactic  acid  gave  it  a  sour,  but 
also  a  stale,  acid  taste.  The  per  cent  of  acidity  increased  as  readily  in 
the  buttermilk  from  the  cream  to  which  lactic  acid  had  been  added  as 
in  that  to  which  no  acid  had  been  added,  showing  that  this  acid  when 
added  in  such  small  quantities  has  no  appreciable  effect  upon  the 
growth  of  lactic  acid  bacteria.  Commercial  lactic  acid  for  this  purpose 
(22  per  cent)  costs  4  cents  a  pound,  f.  o.  b.,  Bradford,  Pa.  The  expense 
therefore  is  of  little  consequence. 

Sweet  cream  butter  required  from  one-fourth  to  one-half  ounce  more 
salt  per  pound  of  butter  than  did  that  of  ripened  cream.  The  flavor 
was  also  improved  by  the  use  of  this  increased  amount  of  salt,  while 
the  aroma  remained  imaffected. 

Butter  fiom  cream  having  a  rancid  [or  otherwise  "off  flavor"  was 
improved  from  one  to  three  points  by  washing  two  and  three  times 
(until  the  rinse  water  from  it  was  perfectly  clear)  with  pure  water  and 
then  working  commercial  lactic  acid  into  it  iat  the  rate  of  10  cc.  to  every 
5  pounds  of  butter.  The  aroma  however  was  usually  reduced.  The 
acid  was  best  absorbed  by  the  butter  at  temperatures  above  65®  F. 
The  advantage  of  this  system  lies  in  the  fact  that  where  pasteurization 
cannot  be  done  the  undesirable  flavors  may  to  a  certain  extent  be 
washed  out  and  some  of  the  desired  flavor  worked  in.  In  this  method 
there  is  little  danger  of  excessive  washing,  as  the  flavor  is  in  part 
restored  by  the  addition  ^  of  lactic  acid.  Where  pasteurization  is  done 
still  more  of  the  proper  flavor  may  be  added  to  the  butter  by  this  method. 

A  few  experiments  were  also  made  by  adding  starter  to  the  butter 
in  the  chum  and  working  it  in.  While  practically  as  much  improve- 
ment was  produced  in  the  flavor  by  this  method  as  by  the  addition  of 
lactic  acid  in  a  similar  manner,  the  butter  was  always  milky  and  usually 
mottled. 

The  results  as  will  be  noticed  by  the  tables  show  a  marked  difference 
in  favor  of  sweet  cream  churning  over  that  of  cream  ripening.  The 
average  score  of  all  butter  from  ripened  cream  in  Table  III  was  90.4. 
The  average  score  of  all  butter  from  the  same  cream  churned  after 
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Btarter  had  been  added  only  two  hours  was  95.  As  far  as  could  be 
ascertained  this  difference  was  due  to  the  effects  of  undesirable  contami- 
nation during  the  process  of  ripening  and  handling.  Contamination 
increased  with  the  rise  of  temperature. 

The  results  as  indicated  by  the  tables  show  a  decided  differeuce  in 
the  amount  of  fat  lost  in  the  buttermilk  from  cream  churned  at  different 
temperatures. 

Far  more  exhaustive  chumings  were  niade  by  churning  cream  at 
60°  F.  and  below  than  at  higher  temperatures.  The  total  average  per- 
centage of  loss  of  fat  in  the  buttermilk  from  all  cream  churned  at  48° 
F.  or  below  was  .19  per  cent,  that  of  cream  churned  at  50®  F.  was  .22 
per  cent,  and  that  of  cream  churned  at]^from  [65®  F.  to  60®  F.  was 
.76  per  cent. 

During  hot  weather  when  small  quantities  of  cream  were  held  at 
50®  F.  for  two  hours  and  churned,  a  considerable  amount  of  fat  was 
lost  in  the  buttermilk.  When  it  was  held  at  lower  temperatures,  2^ 
to  3  hours  however,  the  fat  globules  became  chilled  and  a  much  smaller 
per  cent  of  loss  of  fat  as  well  as  a  firmer  body  resulted.  Where  the 
amount  of  cream  churned  equaled  25  gallons  or  more,  it  did  not  warm 
up  so  rapidly  'when  churning.  The  smaller  the  amount  of  cream  the 
less  time  required  to  change  its  temperature  to  that  of  the  room  in 
which  it  is  churned.  When  cream  testing  less  than  .2  per  cent  acid 
was  churned  above  50®  F.  the  loss  of  fat  in  the  buttermilk  was  pro- 
portional to  the  temperature.  The  higher  the  temperature  the  greater 
the  loss. 

When  the  cream  was  churned  at  48®  F.  or  below  the  butter  failed 
to  gather  until  the  temperature  was  raised.  After  churning  at  this 
temperature  however  for  45  minutes  to  an  hour  it  acquired  a  some- 
what viscous  state  where  upon  heating  to  50®  F.  to  60®  F.,  by  the 
use  of  warm  skim  milk,  or  water,  the  butter  gathered  almost  instantly, 
two  to  five  revolutions  of  the  churn  usually  being  sufficient  to  bring  it 
to  the  proper  sized  granules.  This  seems  to  have  solved  the  problem 
of  sweet  cream  churning,  for  the  loss  of  fat  in  the  buttermilk  by  this 
method  (when  starter  is  used  in  the  cream)  was  as  low  or  lower  than 
that  of  sour  cream  churning.  Almost  equally  exhaustive  chumings 
were  made  where  sweet  cream  was  churned  at  50®  F.,  but  it  required 
an  appreciable  amount  of  ice  in  summer  and  steam  in  winter,  also 
a  great  deal  of  the  buttermaker's  time  to  obtain  this  temperature  and 
maintain  it  while  churning. 

The  advantage  of  this  hot  skim  milk  method  is  that  of  being  able 
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to  churn  at  any  temperature  that  the  cream  happens  to  be  when  the 
buttermaker  is  ready  to  churn.  If  it  is  5QP  F.,  or  above,  no  hot  milk 
need  be  added.  Butter  cannot  be  over-churned  by  this  method,  and 
the  body  and  grain  produced  by  churning  at  these  low  temperatures 
is  remarkably  good,  provided  the  temperature  is  not  raised  above  56°  F, 
by  the  addition  of  warm  milk.  When  these  temperatures  were  exceeded 
the  grain  and  body  of  the  butter  was  not  only  injured,  but  a  loss  of 
fat  in  the  buttermilk  resulted.  The  addition  of  enough  warm  skim 
milk  or  pure  warm  water  to  raise  the  temperature  to  56®  F.  did  not 
materially  affect  the  body  of  the  butter,  in  view  of  the  fact  that  fat  is 
a  non-conductor  of  heat  and  is  heated  more  slowly  than  the  milk  serum. 
Warm  skim  milk  is  preferable  for  this  purpose,  as  it  does  not  dilute 
the  buttermilk. 

The  addition  of  warm  milk  or  water  exposed  the  butter  of|^45°  F. 
to  a  temperature  of  66°  F.  for  one  to  three  minutes  only.  During  this 
time  the  temperature  of  the  butter  raised  from  one  to  two  degrees. 

For  average  creamery  conditions  where  the  natural  temperature  ia 
low  in  winter  and  high  in  summer  it  is  advisable  to  churn  at  the  most 
convenient  temperatures  below  60°  F.  thereby  effecting  the  greatest 
possible  economy  of  fuel  and  ice.  In  cold  weather  cream  may  there- 
fore be  churned  at  from  35°  F.  to  48°  F.  with  the  addition  of  warm 
skim  milk  as  above  described  whenever  it  is  desired  to  have  the  cream 
'*  break."  In  warm  weather  cream  under  average  creamery  conditions 
should  be  churned  as  soon  after  reaching  the  creamery  as  convenient. 
If  churned  without  the  use  of  starter  or  above  53°  F.  the  buttermilk 
should  be  passed  through  the  separator  and  the  cream  thus  obtained 
should  be  rechumed. 

Where  a  creamery  is  supplied  with  a  sufficient  amount  of  ice  or 
refrigeration  the  above  method  (churning  at  48°  F.  or  below)  could  be 
adopted  throughout  the  entire  year.  In  this  method  the  amount  of 
skim  milk  of  a  given  temperature  required  to  raise  that  of  cream  of  a 
given  temperature  as  desired  may  be  found  as  follows: 

Let  t  =»  temperature  of  skim  milk,  t^  =  temperature  of  cream,  and 
t^  »  temperature  of  the  mixture.  .86  equals  the  specific  heat  of  skim 
milk  and  .78  the  specific  heat  of  30  per  cent  cream 

Sp.  heat  of  cream,  .78 
Sp.  heat  of  skim  milk,  .86 
t  temperature  of  skim  milk 
t^  temperature  of  cream 
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t^  temperature  of  mixed  milk  and  cream 
S  skim  milk 
C  cream 

Ex,    Where  200  pounds  of  cream  at  45°  F.  are  to  be  raised  to  56°  F. 
with  skim  milk  at  150°  F: 

5  X  .86  X  (150  -  56)  -  200  X  .78  X  (66  -  45) 
S  X  80.84  -  1716 
80.84S  =  1716 

S  »  21.22  pounds  of  skim  milk  to  be  added. 

The  following  table  was  designed  for  the  use  of  buttermakers  and 
dairymen  who  desire  to  adopt  this  method  of  churning.  The  table  is 
constructed  without  regard  to  temperature  of  vats  or  creamery.  Allow- 
ance should  be  made  for  this. 

The  numbers  in  the  left-hand  column  indicate  the  pounds  of  cream 
to  be  churned;  the  temperature  of  the  cream  is  indicated  by  the  top 
row  of  numbers.  The  temperature  of  the  skim  milk  is  150°  F.  for  con- 
venience. This  temperature  being  most  practical  for  all  conditions, 
as  is  also  56°  F.  for  the  desired  temperature  of  mixture  when  cream 
"breaks." 

In  the  use  of  this  table  trace  the  row  of  figures  on  the  horizontal  line 
from  the  number  of  pounds  of  cream  to  be  churned,  until  it  intersects 
the  vertical  row  of  figures  from  the  temperature  of  the  cream  in  ques- 
tion. The  figure  at  this  point  represents  the  number  of  pounds  of 
skim  milk  at  150°  F.  that  are  required  to  raise  your  cream  to  56°  F. 

For  example:  we  have  200  pounds  of  cream  at  40°  F.  and  after  churn- 
ing half  an  hour  wish  to  bring  the  butter.  Trace  the  horizontal  line 
from  200  to  where  it  intersects  the  vertical  line  from  40°  F.  The  num- 
ber at  this  point  is  30.87.  Therefore  it  requires  30.87  pounds  of  skim 
milk  at  150°  F.  to  raise  the  temperature  of  200  pounds  of  cream  at  40° 
F.  to  56°  F. 

5  X  .86  X  (150  -  56)  -  200  X  .78  X  (56  -  40) 
8  X  80.84  -  2496 
8  =  30.87 

It  will  be  noticed  in  this  table  that  the  rate  of  difference  is  not  exactly 
constant  between  the  number  of  pounds  of  skim  milk  required  to  rwse 
a  given  number  of  pounds  of  cream  of  various  temperatures  to  56°  F. 
This  is  due  to  the  fact  that  only  hundredth  places  were  used.    Had 
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the  space  permitted  or  the  work  in  butter  maldng  required  thousandth 
parts  of  a  pound  of  skim  milk  the  tables  could  be  made  to  reach  a 
definite  rate  of  decrease  in  numbers  from  left  to  right  on  every  hori- 
zontal line. 

The  per  cent  of  water  content  of  the  butter  was  influenced  in  every 
instance  by  the  temperatures  employed,  the  per  cent  of  fat  being  almost 
constant  (30  per  cent)  in  the  cream  used.  Where  the  temperature  of 
the  wash  water,  was  higher  than  that  of  the  butter  a  higher  per  cent  of 
moisture  was  obtained. 

Where  cream  was  held  at  a  comparatively  high  temperature,  56°  F. 
to  60°  F.,  it  churned  very  rapidly.  Butter  churned  in  this  manner  has 
irregular  shaped  granules  which  contain  more  moisture  than  the  small 
round  granules  of  butter  churned  at  low  temperatures. 

The  cream  churned  below  48°  F.  for  an  hour  and  warm  milk  added 
produced  a  combination  of  the  two  which  gave  the  proper  moisture 
content,  from  12  per  cent  to  15.8  per  cent. 

When  the  temperatures  were  equal  the  moisture  content  of  the  butter 
from  unpasteurized  cream  was  slightly  higher  than  that  of  pasteurized 
cream.  No  difference  in  moisture  content  was  noticed  between  butter 
made  from  cream  containing  skim  milk,  whole  milk,  or  cream  starters. 

Where  starter  was  added  to  the  cream  two  hours  before  churning  the 
moisture  of  the  resulting  butter  averaged  12  per  cent.  That  of  the 
butter  where  lactic  acid  was  added  and  worked  in  after  washing,  13.5 
per  cent;  where  no  starter  was  used,  11  per  cent;. when  the  cream  was 
ripened  normally,  13  per  cent;  when  it  was  ripened  with  starter,  14.5 
per  cent. 

CONCLUSIONS 

1.  Normal  sweet  cream  may  be  successfully  churned  at  temperatures 
below  52°  F.  when  from  20  to  30  per  cent  of  good  starter  has  been  added. 
When  churned  at  higher  temperatures  or  without  starter  the  loss  of 
fat  was  too  great  to  warrant  the  adoption  of  this  method. 

2.  There  was  slightly  less  loss  of  fat  in  the  buttermilk  from  cream 
ripened  with  good  starter  than  from-  cream  to  which  starter  had  been 
added  only  two  hours  previous  to  churning,  but  the  score  of  the  latter 
was  enough  higher  to  more  than  counterbalance  this  difference. 

3.  Natural  starters  proved  less  effective  than  starters  made  from 
commercial  cultures. 

There  was  practically  no  difference  in  the  flavors  produced  in  butter 
by  the  use  of  skim  milk,  whole  milk,  or  cream  starters.    The  cream 
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starters  are  better  adapted  for  use  in  thin  cream,  and  skim  and  whole 
milk  starters  are  better  for  use  in  thick  cream. 

4.  Better  results  were  obtained  from  pasteurized  than  from  unpas- 
teurized cream  of  low  grade,  less  difference  being  noted  in  high  grades 
of  cream. 

Immediate  and  eflScient  cooling  after  heating  proved  to  be  an  essen- 
tial part  of  pasteurization,  in  destroying  the  bacteria  present,  and  for 
maintaining  the  texture  of  the  butter  made  from  pasteurized  cream. 

5.  The  use  of  commercial  lactic  acid  as  a  substitute  for  starter  proved 
advantageous  only  when  used  in  very  rancid  cream  or  on  butter  from 
such  cream  after  washing  the  butter  thoroughly. 

6.  A  greater  loss  of  fat  in  the  buttermilk  resulted  from  the  use  of  low 
grades  of  cream  than  from  high  grades  of  cream  by  every  process  of 
ripening  and  manufacture  employed. 

7.  The  addition  of  warm  skim  milk  to  cream  which  had  been  churned 
at  temperatures  below  48°  F.  proved  very  effective  in  causing  the  butter 
to  gather  quickly  and  in  securing  exhaustive  churnings. 
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Plate  No.  I,  showing  colonies  of  bacteria  developed  from  ro  cc.  of  normal  un- 
pasteurized cream. 
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Plate  No.  II,  showing  the  relatively  small  number  of  colonies  developed  from 
iV  oc.  of  cream  which  had  been  pasteurized  at  155^  F.,  without  subsequent  cooling. 
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Plate  No.  Ill,  showing  the  insignificant  number  of  colonies  developed  from 
Vff  cc.  of  cream  which  had  been  pasteurized  at  156^  F.  and  cooled  immediately 
to50«»F, 

Plates  Nos.  II  and  III  were  allowed  to  develop  twelve  hours  longer  than  No.  I, 
and  the  colonies  are  therefore  larger.  Plate  No.  I  would  not  admit  of  further 
development  without  forming  a  continuous  growth  over  the  entire  plate. 
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WHIPPED  CREAM 

By  C.  W.  Melick 

Whipped  cream  is  a  term  applied  to  cream  which  has  been  whipped 
or  beaten  into  a  foam  by  rapid  agitation,  the  principle  being  similar  to 
that  employed  in  beating  eggs;  namely,  the  incorporation  of  a  consider- 
able volume  of  air. 

A  good  quality  of  whipped  cream  consists  of  a  dense  foam  of  cream 
which  has  sufficient  body  or  firmness  to  enable  it  to  stand  up  well. 

Although  large  quantities  of  whipped  cream  are  used  for  confectionary 
purposes  there  is  no  available  data  published  on  investigations  along  this 
line. 

Baltimore,  Washington  and  many  other  large  cities  use  a  consider- 
able quantity  of  cream  for  such  purposes  and  their  confectioners  fre- 
quently experience  difficulty  in  effecting  proper  whipping. 

The  following  replies  to  inquiries  sent  to  city  confectioners  regarding  the 
whipping  of  cream  are  of  interest  in  this  connection. 

1.  "We  use  only  separator  cream,  double  cream.  You  cannot 
obtain  heavy  enough  gravity  cream  to  whip  properly.  Pasteurization 
spoils  cream  for  whipping." 

2.  "  We  use  gravity  cream  for  whipping.  Pasteurized  cream  will  not 
whip." 

3.  "We  use  either  separated  or  gravity  cream  just  so  it  is  thick 
enough  to  whip.  Pasteurized  cream  will  not  whip  unless  it  has  been 
thoroughly  chilled." 

4.  "  We  don't  know  whether  our  cream  is  separator  or  gravity* 
It  is  double  cream.     We  never  tried  pasteurized  cream  for  whipping." 

The  views  of  each  were  substantiated  by  various  other  confectioners 
who  either  concealed  their  trade  secrets  or  differed  in  their  opinion  on 
this  question. 
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Upon  personal  inquiry  many  of  them  had  used  separator  and  pasteurized 
cream  before  permitting  it  to  remain  long  enough  at  low  temperatures. 
Having  been  unsuccessful  in  their  attempts  to  whip  such  cream  they  were 
prejudiced  against  it. 

With  a  view  of  ascertaining  the  causes  of  difficulties  thus  encountered, 
to  effect  if  possible  the  remedies,  and  the  kind  of  cream  best  suited 
for  whipping  purposes,  the  following  investigations  were  conducted 
to  determine: 

1.  Effect  of  butter  fat  content  on  the  whipping  quality  of  cream. 

2.  Effect  of  lactic  acid  on  the  whipping  quality  of  cream. 

3.  Effect  of  pasteurization  on  the  whipping  quality  of  cream. 

4.  Effect  of  temperature  on  the  whipping  quality  of  cream. 

5.  Effect  of  centrifugal  separation  on  the  whipping  quality  of  cream. 

6.  Effect  of  sugar  on  the  whipping  quality  of  cream. 

7.  Effect  of  salt  on  the  whipping  quality  of  cream. 

8.  Effect  of  dried  milk  powder  on  the  whipping  quality  of  cream. 

9.  Effect  of  viscogen  on  the  whipping  quality  of  cream. 

10.  Effect  of  gelatine  on  the  whipping  quality  of  cream. 

11.  Effect  of  junket  on  the  whipping  quality  of  cream. 

12.  Effect  of  cornstarch  on  the  whipping  quality  of  cream. 

13.  Effect  of  vanilla  on  the  whipping  quality  of  cream. 

14.  Effect  of  caramel  on  the  whipping  quality  of  cream. 

15.  Effect  of  egg  albumen  on  the  whipping  quality  of  cream. 

16.  Effect  of  lactation  period  on  the  whipping  quality  of  cream. 
The  cream  used  in  every  experiment  was  whippd  in  50  cc.  sample  lots 

in  a  400  cc.  porcelain  mortar,  with  a  Dover  egg  beater  so  as  to  subject 
each  sample  to  similar  conditions. 

Normal  sweet  gravity  cream  was  taken  as  a  standard  and  whipped  in 
comparison  with  separator  and  pasteurized  cream,  and  with  cream  to 
which  each  of  the  above  ingredients  had  been  added. 

EFFECT  OF  BUTTER  FAT  CONTENT  ON  THE  WHIPPING   QUALITY  OF  CREAM 

Samples  of  fresh,  normal  cream  right  from  the  separator,  containing 
from  15  to  50  per  cent  butter  fat  would  not  whip  immediately  after  cool- 
ing to  40^  F.  Cream  from  one  to  forty-eight  hours  old  containing  less 
than  20  per  cent  fat  and  less  than  0.25  per  cent  acid  would  not  whip  at 
temperatures  above  40°  F.  Cream  containing  20  per  cent  or  more  of 
butter  fat  and  having  been  held  at  40°  F.  or  below  for  at  least  one  hour 
whipped  without  difficulty. 
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In  the  following  table  each  sample  of  cream  contained  0.15  per  cent 
add  and  had  remained  at  45°  F.  for  two  hours, 


Per  cent  fat  in  cream 20 

Average  time  required  to  whip Im.  40s. 


25  30  35  40 


Im.  j      50s.  35s. 


258. 


Other  conditions  being  equal  there  was  an  almost  definite  ratio 
between  the  fat  content  and  time  required  to  whip. 

THE   EFFECT  OF   LACTIC   ACID   ON  THE   WHIPPING  QUALITY 

The  older  the  cream  up  to  the  point  of  separation  of  whey  from  clabber 
the  better  it  whipped.  For  this  reason  ^:avity  cream  of  the  same  fat 
content  whipped  better  than  fresh  separator  cream,  twelve  hours  usually 
being  required  to  raise.  This  was  accompanied  by  a  development  of 
0.2  to  0.3  per  cent  of  lactic  acid.  Samples  of  cream  were  also  whipped 
with  and  without  commercial  lactic  acid  so  as  to  overcome  any  changes 
which  would  occur  were  the  cream  allowed  to  remain  at  various  tempera- 
tures while  lactic  acid  increased  naturally.  In  every  instance  the  cream 
to  which  commercial  lactic  acid  had  been  added  whipped  in  less  time 
and  produced  a  denser  foam  than  did  that  to  which  no  acid  had  been 
added. 

Five-tenths  per  cent  of  commercial  lactic  acid,  or  cream  testing  three- 
tenths  per  cent  normal  acid,  was  the  maximum  quantity  necessary  to 
produce  best  results.  This  is  approximately  one  teaspoonful  of  acid 
to  two  teacupfuls  of  cream.  Cream  containing  this  amount  of  acid  and 
only  10  per  cent  of  fat  whipped  at  temperatures  below  45°  F.  after  having 
been  held  at  such  temperatures  for  two  hours  or  more. 

Lactic  acid  either  natural  or  commercial  at  low  temperatures  effected 
a  gelatinous  consistency  of  the  casein  and  albumin  of  the  cream,  which 
rendered  it  capable  of  holding  a  considerable  quantity  of  air,  thus  facilitat- 
ing whipping. 

In  the  table  on  the  following  page  each  sample  of  cream  had  been 
held  at  45*^  F.  for  two  hours. 

Here  the  effect  of  lactic  acid  proved  to  be  of  greater  importance  than 
that  of  the  fat  content.  The  fat  content  proved  the  more  important 
factor  until  cream  reached  20  per  cent.  Above  this  point  the  acid  con- 
tent was  the  more  important.  Three-tenths  of  a  per  cent  of  acidity  is 
the  maximum  which  cream  may  contain  without  acquiring  a  sour  taste. 
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The  addition  of  commercial  lactic  acid  in  small  quantities  had  no 
effect  on  the  natural  development  of  acid. 

EFFECT  OF  PASTEURIZATION  AND  TEMPERATURE  ON  THE  WHIPPING 
QUALITIES   OF   CREAM 

Samples  of  cream  were  pasteurized  at  temperatures  varying  from 
•  140^  P.  to  186°  F.  and  cooled  to  50°  F.,  45°  F.,  and  40°  F.  Although 
these  samples  contained  from  20  per  cent  to  50  per  cent  butter  fat  none 
of  them  would  whip  immediately  after  pasteurizing.  After  remaining 
at  a  low  temperature  until  the  milk  sohds  congealed,  pasteurized  cream 
whipped  as  readily  as  did  unpasteurized  cream.  This  congealing  in  case 
of  the  fat  globules  required  an  average  of  35  minutes  at  40°  F.,  an  hour 
at  45°  F.,  and  two  hours  at  50°  F.,  when  placed  in  water  at  these  tempers 
tures  in  pint  milk  jars.  The  other  solids  congealed  much  more  rapidly. 
The  time  was  taken  as  soon  as  the  samples  had  actually  reached  the  above 
temperatures,  which  required  only  a  few  minutes.  When  allowed  to  cool 
in  the  air  as  a  medium  the  process  was  slow.  In  such  instances  the 
fat  globules  congealed  while  the  other  solids  were  cooling,  and  the  cream 
was  ready  to  whip  as  soon  as  cooled. 

The  smaller  the  quantity  in  proportion  to  exposed  surface  the  less 
time  required  to  cool  in  a  cold  medium.  Pasteurization  therefore  has  no 
permanent  detrimental  effect  upon  the  whipping  qualities  of  cream. 

Samples  of  cream  were  also  heated  to  80°  P.  and  placed  in  250  cc.  (1 
teacupful)  lots,  in  flat  pans  ten  inches  in  diameter,  and  in  beakers  two 
and  five-eighths  inches  in  diameter  and  three  and  one-half  inches  deep. 
They  were  allowed  to  remain  in  rooms  of  various  temperatures  until 
whipping  could  be  effected.  An  average  of  the  results  thus  obtained  are 
summarized  in  the  following  table. 

The  table  illustrates  the  difference  in  the  time  required  to  cool  cream 
of  different  percents  of  fat,  and  varying  in  exposed  surface.  The  samples 
contained  250  cc.  each  and  were  brought  to  a  temperature  of  80°  P.  at 
the  time  they  were  put  into  the  various  vessels.  The  shallow  pans  were 
ten  inches  in  diameter,  and  the  cream  when  poured  into  them  was  one- 
fourth  inch  deep.  The  beakers  as  above  described  contained  the  same 
quantity  of  milk  as  the  shallow  pans,  but  the  volume  was  two  and  five- 
eighths  inches  in  diameter  and  three  and  one-half  inches  deep. 

Prom  these  results  it  will  be  readily  seen  that  the  richer  the  cream  the 
more  time  required  to  cool,  and  that  an  almost  constant  ratio  exists 
between  the  density  of  the  cream  and  the  rate  of  cooling.    This  proved 
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true  only  where  the  atmosphere  of  the  room  remained  constant.  When 
the  room  temperature  was  lowered,  where  the  air  was  stirring,  or  a 
draught  was  present,  the  cream  cooled  much  more  rapidly  than  in  the 
cases  cited  in  the  above  table. 

When  whipped,  after  remaining  at  these  temperatures  less  time  than 
this,  the  pasteurized  cream  and  separated  cream  which  had  been  heated 
required  more  time  for  whipping  than  did  the  unpasteurized  or  unheated 
gravity  cream. 

The  difference  in  the  whipping  quality  of  warm  and  cooled  cream 
proved  to  be  due  to  the  more  viscous  condition  of  the  cold  cream  caused 
by  the  congealing  of  the  casein  and  albumin,  in  which  condition  more  air 
is  incorporated  in  whipping. 

The  temperature  of  the  room  in  which  cream  was  whipped  had  a 
marked  influence  upon  its  whipping  quality.  When  whipped  in  a  room 
with  a  temperature  of  70®  F.  cream  at  50*^  raised  to  68°  F.  by  the  time 
whipping  was  effected.  When  cream  of  a  low  fat  content  or  otherwise 
diflScult  to  whip  was  vigorously  beaten  in  a  room  of  65  to  70°  F.  it 
invariably  failed  to  whip. 

EFFECT  OP  CENTRIFUGAL  SEPARATION  ON  WHIPPING  QUALITY   OF   CREAM 

Centrifugal  and  gravity  cream  of  identical  composition  were  whipped 
at  various  temperatures  immediately  after  separating,  and  after  having 
been  allowed  to  remain  at  low  temperatures  from  ten  minutes  to  three 
hours. 

No  difference  could  be  noted  in  their  whipping  qualities  after  the  milk 
solids  were  allowed  to  congeal.  Milk  is  usually  separated  at  from  60°  to 
100°  F.  and  the  cream  coming  from  the  separator  at  such  temperatures 
would  not  whip.  Neither  would  gravity  cream  whip  at  those  tempera- 
tures. Gravity  cream  skimmed  in  the  normal  way  without  heating 
naturally  required  less  cooling.  Centrifugal  force  had  no  detrimental 
effect  upon  the  whipping  quality  of  cream  and  the  heating  which  it 
necessitated  had  no  permanent  detrimental  effect  on  it.  |    I 

To  further  substantiate  the  uniformity  of  results  obtained  by  the  use 
of  separator  and  gravity  cream  when  properly  cooled  and  the  results 
obtained  by  the  use  of  commercial  lactic  acid,  samples  of  normal  gravity 
cream  numbered  1,  gravity  cream  containing  1  per  cent  acid  numbered 
2,  normal  separator  cream  numbered  3,  and  separator  cream  containing 
one  per  cent  of  acid  numbered  4,  all  of  the  same  fat  content,  were  sent  to 
several  confectioners  for  their  opinion  of  the  comparative  whipping 
qualities. 
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The  following  is  a  summary  of  the  five  replies  received: 
Numbers  2  and  4  whipped  in  less  time  and  had  a  stiffer  foam  in  every 
instance  with  but  one  exception,  in  which  number  3  was  reported  to 
have  been  whipped  in  the  same  length  of  time  as  numbers  2  and  4. 

The  time  required  to  whip  numbers  1  and  3  from  all  replies  averaged 
exactly  the  same.  The  average  time  required  to  whip  numbers  2  and  4 
showed  only  6  seconds  difference.  The  average  difference  between  the 
time  required  to  whip  numbers  2  and^4  and  1  and  3  was  1  minute  and  14 
seconds,  various  amounts  and  temperatures  being  used  by  different 
confectioners. 

EFFECT   OF   SUGAR,   SALT   AND   DRIED   MILK  POWDER  ON  THE   WHIPPING 

QUALITY  OF   CREAM 

Each  of  the  powdered  substances  used  facilitated  whipping  by  reduc- 
ing the  per  cent  of  water  content,  and  when  cooled  by  rendering  the 
cream  more  viscous.  The  sugar,  casein  and  albumin  of  the  milk  powder, 
and  the  action  of  the  salt  on  the  casein  increased  the  viscosity  of  the 
cream  to  which  they  were  added. 

The  more  viscous  the  cream  the  more  readily  it  incorporated  air  at 
low  temperatures. 

Each  powdered  substance  aided  slightly  in  lessening  the  time  of  whip- 
ping, and  in  some  instances  caused  cream  to  whip  which  otherwise  would 
not« 

No  difference  could  be  noted  in  the  whipping  qualities  of  cream  to 
which  milk  sugar,  powdered  cane  sugar,  or  dried  milk  powder  had  been 
added,  and  since  powdered  sugar  is  cheaper  than  either  of  the  other  pro- 
ducts only  the  detailed  results  of  its  use  is  reported  in  the  tables. 

EFFECT  OF  VISCOGEN   ON   THE   WHIPPING   QUALITY   OF   CREAM 

Viscogen  or  sucrose  of  lime,  is  made  by  adding  two  and  one-half  parts 
of  sugar,  or  all  that  will  dissolve,  to  five  parts  of  water  and  three-tenths 
part  milk  of  lime.  Mix  thoroughly  and  allow  to  stand  24  hours  before 
using. 

It  is  called  viscogen  because  of  its  tendency  to  restore  the  viscosity  in 
pasteurized  cream  immediately  after  pasteurizing.  Pasteurization  at 
150°  F.  or  above  reduces  the  viscosity  of  cream  temporarily  either  by 
loosening  the  galactase  which  holds  the  fat  globules  in  groups  or  by  caus- 
ing a  disarrangement  of  the  calcium  salts  of  milk  or  both.  This  dis- 
arrangement is  gradually  restored  to  a  normal  state  by  allowing  such 
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cream  to  remain  for  several  hours  at  low  temperatures.  It  is  rapidly 
restored,  however,  by  the  addition  of  lime-water  of  viscogen.  The  sugar 
of  the  viscogen  furnishes  food  for  the  lactic  acid  producing  bacteria  and 
by  their  growth  the  lactic  acid  is  increased. 

Pasteurized  cream,  as  was  repeatedly  demonstrated,  should  therefore 
be  allowed  to  cool  for  several  hours  before  whipping.  For  best  results 
if  it  contains  less  than  0.2  per  cent  of  acid,  it  should  be  inoculated  with  a 
small  amoimt  of  lactic  acid  starter  or  have  0.5  per  cent  to  1.0  per  cent 
of  commercial  lactic  acid  added. 

Viscogen  is  an  alkali  and  neutralizes  the  acidity  of  cream  to  which  it  is 
added  and  thus  delays  souring.  When  made  of  commercial  lime  not  over 
two  ounces  could  be  used  in  five  gaUons  of  cream  without  causing  an 
undesirable  odor  and  bitter  taste.  Two  ounces  of  viscogen  combined 
with  a  low  temperature  proved  sufficient  to  restore  the  viscosity  in  five 
gallons  of  sweet  cream. 

The  viscosity  of  pasteurized  cream  was  restored  equally  as  well  in  these 
investigations  by  holding  it  at  low  temperatures  for  several  hours  longer 
without  the  use  of  viscogen  as  when  the  latter  was  used. 

The  viscogen  used  in  these  experiments  was  made  of  chemically  pure 
lime-water.  Viscogen  thus  made  may  be  used  in  larger  quantities  than 
that  made  from  ordinary  commercial  lime,  without  injuring  the  flavor  of 
the  cream  to  which  it  is  added.  It  was  found  necessary  to  use  1  per  cent 
of  viscogen  in  cream  which  was  to  be  whipped  immediately  after  adding. 

EFFECT  OF   CARBON   DIOXIDE   ON  THE    WHIPPING   QUALITIES    OF    CREAM 

Carbon  dioxide  (CO,)  is  the  gas  which  is  given  off  from  baking  soda. 
It  is  the  gas  which  is  used  in  soda-water  to  produce  the  sparkle  and  foam. 
In  obtaining  it  for  this  work  baking  soda  was  treated  with  sulphuric 
acid  and  the  CO3  which  was  liberated  was  conducted  into  the  cream. 
In  these  tests  gravity,  separator  and  pasteurized  cream  was  used. 

There  was  no  apparent  difference  in  the  whipping  quality  of  cream 
saturated  with  COj  and  untreated  cream.  Cream  saturated  at  low 
temperatures,  however,  produced  a  foam  which  remained  sweet  longer 
than  did  that  of  untreated  cream. 

The  addition  of  this  gas  at  60°  F.  merely  lessened  the  keeping  quality 
of  the  cream.  At  that  temperature  only  a  small  amount  of  the  gas 
seemed  to  be  retained,  and  holding  cream  at  such  a  high  temperature 
long  enough  to  saturate  it  proved  detrimental  to  its  keeping  qualities. 
The  lower  the  temperature  the  more  CO,  was  incorporated  and  the 
better  was  its  keeping  quality. 
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The  amount  of  CO,  that  was  incorporated  into  cream  even  at  low 
temperatures,  however,  without  pressure  aided  its  keeping  quality  only 
slightly. 

Van  Slyke  and  Bosworth  of  the  Geneva  Experiment  Station  subjected 
milk  to  carbon  dioxide  gas  under  pressure  of  70,  150  and  175  pounds  per 
square  inch,  with  the  following  results:  Application  of  CO,  at  70  pounds 
pressure  delayed  the  souring  of  milk  beyond  the  eighth  day,  and  at 
150  pounds  pressure  it  made  no  increase  in  acidity  in  nine  months. 

Mowry  and  MicheP  state  as  a  result  of  some  of  their  work  that  milk 
saturated  with  carbon  dioxide  would  keep  at  a  low  temperature  for 
eight  days.  They  also  state  that  the  effect  of  carbon  dioxide  is  merely  to 
check  the  growth  of  the  bacteria.     The  bacteria  are  not  killed. 

Foa'  investigated  the  action  of  carbon  dioxide  gas  under  pressure  of 
thirty  to  seventy-five  pounds  upon  various  organisms  and  foxmd  that  it 
had  a  checking  influence  upon  the  development  of  organisms  but  does  not 
act  on  enzymes  or  toxins.  Under  sixty  pounds  pressure  it  checked  alco- 
holic fermentation. 

Hoffman*  treated  fresh  milk  with  carbon  dioxide  under  pressure  of 
750  pounds  for  several  hours.  Bacteria  present  in  the  milk  were  capable 
of  growth  after  the  milk  was  relieved  from  pressure. 

Van  Slyke  and  Bosworth  also  found  "that  the  addition  of  sucrose  alone 
did  not  delay  the  souring  of  milk,  that  the  addition  of  yeast  alone  appar- 
rently  delayed  the  fermentation  of  acid  slightly,  that  the  addition  of 
yeast  and  five  grams  of  sucrose  did  not  reduce  the  acidity  much  below 
that  of  milk  to  which  yeast  alone  was  added,  that  the  addition  of  larger 
amounts  of  sugar  along  with  yeast  delayed  the  souring  of  milk  to  such 
extent  that  coagulation  did  not  occur  for  five  or  six  days  or  longer." 

From  this  the  advantage  of  carbon  dioxide  in  whipped  cream  is  obvious. 
It  will  not  aid  in  whipping,  but  if  introduced  under  pressure,  and  held 
under  pressure  after  whipping,  the  cream  may  be  retained  sweet  for  a 
considerable  length  of  time. 

EFFECT  OF  GELATINE,  JUNKET  AND  CORNSTARCH  ON  THE  WHIPPING 
QUALITY  OP  CREAM 

The  use  of  gelatine,  junket  and  cornstarch  facilitated  whipping  of 
cream  at  from  45*^  to  60*^  F.,  and  gelatine  and  cornstarch  caused  it  to 
stand  up  better  in  the  temperature  of  the  average  room,  which  is  70°  F. 

'  Compt.  Rend.,  115,  959-960,  1892. 
»Chem.Centbl.  77,  11:695.  1906. 
*  Arch.  Hyg.  57:  379.  1906, 
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Temperatures  below  45°  P.  were  as  effectual  as  the  addition  of  any  of 
these  ingredients;  at  temperatures  above  60*^  F.  cream  failed  to  whip 
even  with  the  addition  of  one  or  more  of  the  ingredients.  These  ingre- 
dients were  added  to  the  cream  in  a  liquid  state  and  allowed  to  thicken, 
forming  the  cream  into  a  jelly-like  mass.  10  per  cent  of  gelatine,  20  per 
cent  of  cornstarch  and  one  junket  tablet  per  quart  of  cream  were  the 
maximum  amounts  required  to  produce  the  best  results. 

A  comparison  of  their  effect  on  the  whipping  quality  is  given  in  the 
general  summary. 

EFFECT  OF  CARAMEL  ON  THE   WHIPPING   QUALITY  OP   CREAM 

The  caramel  used  in  these  experiments  was  made  by  heating  granu- 
lated sugar  while  stirring  until  it  melted  and  turned  dark  brown.  At 
this  point  an  equal  quantity  of  boiling  water  was  added  and  the  whole 
allowed  to  boil  into  a  syrup.  When  cooled  it  could  be  poured  with 
diflSculty.  In  this  condition  air  was  readily  incorporated  into  it  by 
whipping.  The  addition  of  10  per  cent  of  caramel  imparts  a  very  pleas- 
ing flavor,  and  facilitates  whipping  between  45  and  60°  F. 

For  comparison  of  effect  of  caramel  with  other  ingredients  see  sum- 
mary. 

EFFECT   OP   EGG    ALBUMEN    (WHITE  OP  EGG)  ON  THE  WHIPPING  QUALITY 

OF  CREAM 

The  addition  of  egg  albumen  at  40°  F.  or  above,  unless  whipped  before 
adding,  retarded  the  whipping  of  cream  to  which  it  had  been  added. 
At  temperatures  below  40**  F.  when  added  with  a  few  drops  of  lactic  acid 
it  did  not  retard  the  whipping,  but  tended  to  produce  a  lighter  foam. 

The  effect  of  lactic  acid  on  albumen,  although  slight  in  comparison  to 
its  effect  on  casein,  produced  a  somewhat  gelatinous  consistency  which 
aided  the  incorporation  of  air  in  whippng. 

EFFECT   OF   VANILLA    EXTRACT    ON   THE    WHIPPING    QUALfTY   OF    CREAM. 

In  view  of  the  fact  that  vanilla  flavoring  is  used  extensively  in  con- 
fectionary products  its  effect  on  the  whipping  quality  of  cream  was 
determined. 

The  vanilla  extract  used  in  these  investigations  contained  8.4  per  cent 
dilute  alcohol.  Alcohol  has  a  great  affinity  for  water  and  naturally 
absorbs  small  quantities  of  it  from  most  substances  to  which  it  is  added. 
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Five  drops  of  the  extract  were  used  in  50  cc.  of  cream.  In  such  small 
quantities  it  had  practically  no  effect  on  the  whipping  quality  of  cream. 

THE  QUANTITY  OF  THE  VARIOUS  INGREDIENTS  WHICH  MAY  BE  ADDED  TO 

CREAM 

The  per  cent  of  ingredients  used  in  the  experiments  from  which  the 
following  table  was  compiled  represents  the  amount  of  each  that  was 
used  without  injury  to  the  taste  or  flavor  of  the  whipped  cream  for 
any  or  all  purposes. 

The  percentages  used  were  as  follows:  1  per  cent  of  powdered  sugar, 
0.5  per  cent  of  salt,  0.5  per  cent  of  lactic  acid,  1  per  cent  of  viscogen,  10 
per  cent  of  caramel,  10  per  cent  of  gelatine,  20  per  cent  of  cornstarch,  one 
junket  tablet  per  quai-t  of  cream,  five  drops  of  vanilla  extract  per  50  cc. 
of  cream,  and  where  carbon  dioxide  was  used  the  samples  of  cream  were 
saturated  at  a  temperature  of  45®  F. 

For  the  convenience  of  those  who  have  no  facilities  for  measuring  and 
have  no  time  to  figure  percentages,  the  following  may  be  helpful. 
i  per  cent  =  1  teaspoonful  to  4  teacupfuls,  approximately. 

1  per  cent  =  1  teaspoonful  to  2  teacupfuls,  approximately. 

2  per  cent  =  1  teaspoonful  to  1  teacupful,  approximately. 

10  per  cent  =  IJ  tablespoonfuls  to  1  teacupful,  approximately. 

20  per  cent  =  ^  teacupful  to  1  teacupful,  approximately. 

The  average  acidity  of  the  cream  used  in  the  following  table  was  0.2 
per  cent  with  an  average  fat  content  of  30  per  cent.  The  average  tem- 
perature was  50°  F.  The  samples  were  all  held  at  this  temperature  for 
three  hours.  The  average  temperature  of  the  room  in  which  the  cream 
was  whipped  was  55°  F. 

It  will  be  noticed  in  the  preceding  table  that  the  samples  of  imwhipped 
cream  remained  sweet  longer  than  did  the  samples  of  whipped  cream. 

The  excessive  amount  of  air  incorporated  in  the  whipped  cream 
increases  its  bulk  and  reduces  its  density,  thereby  producing  a  more 
favorable  condition  for  bacterial  growth. 

There  was  no  apparent  difference  in  the  acid  development  of  whipped 
and  unwhipped  cream  until  after  12  hours.  The  whipped  cream  then 
began  to  show  an  increased  per  cent  of  acid. 

None  of  these  ingredients  except  lactic  acid  facilitated  the  whipping  of 
cream  which  had  been  held  at  40°  F.  or  below.  This  temperature 
together  with  the  results  obtained  from  it,  was  in  itself  sufiicient. 

Cooling,  therefore,  proved  to  be  of  far  more  importance  than  the  addi- 
tion of  any  ingredient  except  lactic  acid. 
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The  amount  of  powdered  sugar,  salt,  viscogen,  or  lactic  acid  that 
may  be  used  in  cream  for  confectionary  purposes  depends  entirely  upon 
the  amount  of  flavoring  and  sweetening  that  is  desired.  In  fruit  pud- 
dings, for  instance,  where  sugar  and  spices  are  used  with  fruit,  larger 
quantities  of  the  above  ingredients  may  be  used  in  the  whipped  cream 
coating  without  affecting  the  taste  of  the  product. 

The  heaviest  cream  generally  produced  the  heaviest  foam  when 
whipped. 

It  is  diflicult  to  obtain  gravity  cream  that  will  test  30  per  cent  tat 
or  above.  Cream  testing  less  than  this  contains  such  a  large  per  cent 
of  water  which  has  to  be  overcome  in  whipping  that  it  cannot  be  done 
satisfactorily  unless  it  has  beep  held  at  a  very  low  temperature  for  several 
hours. 

While  there  is  practically  no  difference  in  the  keeping  quality  of  the 
untreated  cream  and  that  treated  with  salt,  milk  sugar,  or  lactic  acid,  in 
the  quantities  here  used,  the  cream  treated  with  viscogen  and  carbon 
dioxide  remained  sweet  from  twelve  to  twenty-four  hours  longer. 

From  these  observations  it  is  evident  that  the  success  of  whipping 
cream  depends  upon  the  congealing  of  the  solids  contained  therein,  and 
the  development  of  a  small  amount  of  lactic  add. 

EFFECT  OF  LACTATION  PERIOD  ON  THE  WHIPPING  QUALITY  OF  CREAM. 

Cream  from  cows  nearing  the  end  of  their  lactation  period  whipped 
with  much  more  difficulty  than  did  cream  from  cows  near  the  beginning 
of  their  lactation  period.  This  is  probably  due  to  the  physical  condi- 
tion of  the  milk  solids,  especially  the  fat  globules  which  at  this  period 
are  smaller  and  harder  than  in  the  earlier  part  of  the  lactation  period. 

Sixteen  cows  from  the  Station  herd  were  used  in  this  experiment, 
including  Holsteins,  Jerseys,  and  grades.  Eight  of  these  were  almost 
dry,  giving  from  one  quart  to  one  gallon  of  milk  a  day  per  head.  The 
other  eight  cows  were  practically  fresh,  having  calved  from  two  months 
to  a  week  before  the  experiment  began.  The  same  number  of  each 
breed  was  used  in  each  group  to  eliminate  any  possibility  of  breed 
variations. 

The  following  table  illustrates  the  average  differences  found  in  whip- 
ping quality  of  cream,  due  to  differences  in  lactation  period. 

The  temperature,  per  cent  of  fat,  and  acid  were  the  same  in  both 
groups  in  each  experiment. 
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The  cream  used  in  the  above  tests  was  obtained  both  by  gravity  and 
by  centrifugal  separation,  no  difference  being  noted  in  their  whipping 
qualities  when  properly  cooled,  and  of  the  same  acid  content. 

Summary. 

These  investigations  indicate  that  the  whipping  of  cream  depends 
upon  a  number  of  points  and  that  some  of  the  additions  which  are  made 
to  cream  which  is  used  for  whipping  are  beneficial  while  others  contribute 
little  to  its  value  for  this  purpose. 

The  principal  points  brought  out  by  the  investigation  may  be  classified 
as  follows: 

1.  There  was  no  difference  in  the  whipping  qualities  of  gravity  and 
separator  cream.  When  any  difference  is  experienced  it  is  due  to  other 
factors  and  not  to  the  method  of  getting  the  cream  from  milk. 

2.  Cream  for  whipping  purposes  should  contain  at  least  20  per  cent 
butter  fat.  The  best  results  were  obtained  with  cream  containing  from 
25  per  cent  to  40  per  cent  butter  fat. 

3.  For  best  results  cream  should  be  held  at  as  low  a  temperature  as 
possible  (35®  to  45°  F.)  for  at  least  two  hours  before  whipping,  and  should 
be  whipped  in  a  cool  room. 

4.  For  good  results  cream  should  be  from  12  to  24  hours  old.  This 
gives  an  opportunity  for  the  development  of  a  small  amount  of  acid  in 
the  cream.  The  acid  effected  a  gelatinous  consistency  in  the  casein  and 
albumin  and  thus  facilitated  the  incorporation  of  air  in  whipping. 
When  it  is  desired  to  whip  fresh  cream  3/10  per  cent  commercial  lactic 
acid  may  be  added  to  take  the  place  of  the  acid  which  would  develop  by 
setting  the  cream  from  12  to  24  hours. 

5.  Pasteurized  cream  may  be  whipped  as  easily  as  unpasteurized 
cream  if  it  is  thoroughly  cooled  and  held  at  35°  to  45°  F.  for  at  least  two 
hours  before  whipping. 
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6.  For  good  results  cream  should  whip  in  from  30  to  60  seconds. 
When  a  longer  time  is  required  there  is  danger  of  some  of  the  butter  fat 
-separating  or  churning. 

7.  The  addition  of  one-tenth  to  three-tenths  per  cent  of  commercial 
lactic  acid  to  cream  facilitated  its  whipping  and  made  it  possible  to 
whip  cream  which  was  fresher,  which  contained  less  butter  fat  and 
which  was  warmer  than  is  advisable  for  the  best  results. 

8.  The  use  of  viscogen  facilitated  the  whipping  of  cream  to  a  greater 
extent  than  any  other  ingredient  with  the  exception  of  lactic  acid.  It 
proved  less  effective  than  the  latter  and  also  less  effective  than  a  low 
temperature.  The  addition  of  viscogen  caused  cream  to  remain  sweet 
from  12  to  24  hours  longer  than  it  otherwise  would. 

9.  The  use  of  powdered  sugar,  powdered  milk,  salt,  caramel,  gela- 
tine, junket,  and  cornstarch,  each  facilitated  the  whipping  of  cream  to 
a  small  degree,  and  each  to  practically  the  same  extent.  None  of  them 
proved  as  effective  as  a  low  temperature  and  the  development  or  addi- 
tion of  lactic  acid.  The  addition  of  an  excess  of  gelatine  above  10  per 
cent  or  of  cornstarch  above  20  per  cent  caused  a  lumpy  cream  when 
whipped. 

10.  The  use  of  egg  albumen  with  cream  when  whipped  separately 
and  mixed,  produced  a  lighter  foam,  but  had  no  effect  upon  the  time 
required  to  whip.  When  mixed  before  the  egg  albumen  was  whipped,  at 
temperatures  above  40°  F.,  the  whipping  was  retarded. 

11.  The  use  of  vanilla  extract  used  in  ordinary  quantities  had  no 
effect  upon  the  whipping  qualities  of  cream. 

12.  The  charging  of  cream  with  carbonic  acid  gas  without  pressure 
had  no  effect  on  its  whipping  qualities  but  caused  it  to  remain  sweet  from 
12  to  24  hours  longer. 

13.  The  use  of  cream  from  cows  near  the  end  of  their  lactation  period 
whipped  with  slightly  more  diflSculty  than  did  cream  from  fresh  cows. 

14.  Whipped  cream  will  not  keep  sweet  as  long  as  unwhipped  cream. 

15.  When  any  additions  are  made  to  cream  to  facilitate  whipping  it 
should  be  so  labeled  as  to  not  deceive  the  purchaser. 
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